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FOREWORD 


Biosecurity is a strategic and integrated approach to analysing and managing relevant 
risks to human, animal and plant Irfe^ and health and associated risks to the 
environment. Interest in biosecurity has risen considerably over the last decade In 
parallel with increasing trade in food, plant and animal products, more international 
travel, new outbreaks of transboundary disease affecting animals, plants and people, 
heightened awareness of biological diversity and greater attention to the environment 
and the impact of agnculture on environmental sustainability. Growing membership of 
the World Trade Organization (WTO) and the need to comply with global agreements 
governing the trade in agricultural and food products - particularly the Agreement on 
the Application of Sanitary and Phytosanitary Measures (SPS Agreement) and, to 
some extent, the Agreement on Technical Barriers to Trade (TBT Agreement) - have 
heightened the focus on biosecurity, At the same time, changes in the way food, 
plants and animals are produced, processed and distributed, and the use of new 
technologies, have introduced new concerns about the health of plants and animals, 
as well as food safety and agricultural and environmental sustainability. Improved 
coordination is being sought among national bodies responsible for setting and 
enforcing sanitary^ and phytosanitary measures to better protect human, animal and 
plant life and health without creating unnecessary technical barriers to trade. 

During the past decade, some governments have moved towards an Integrated 
approach to biosecurity that harmonizes and rationalizes policy, legislation and core 
roles and responsibilities as a means to better manage relevant risks in food and 
agriculture. However, most countries continue to manage biosecurity along traditional, 
sector-oriented lines, resulting in a lack of strategic focus, inefficient use of scarce 
resources and less than optimal results. 

The Technical Consultation on Biological Risk Management in Food and 
Agriculture, organized by FAO in Bangkok, Thailand in January 20CI3. acknowledged 
the advantages of a more integrated approach to biosecurity to take advantage of 
synergies across sectors at the national and international levels, and recognized the 
efforts under way in some countries to adopt such an approach. It noted that several 
countries, including developing and transition countries, were revising their biosecurity 
arrangements and stressed the importance of external support in this context. It 
noted, in particular, the need for FAO to provide the necessary guidance and tools to 
assist developing countries in their efforts to move towards a more coherent and 
holistic apF>roach to biosecurity. 

This toolkit, which comprises three parts, has been developed by FAO in this 
context with support from the Government of Norway. The first document In the set, 
Biosecurity Principles and Components, is an introductory text providing a 
contemporary context for the development and implementation of a harmonized and 
integrated biosecurity approach across all sectors. The second part is a Guide to 
Assess Biosecurity Capacity, which offers a process for assessing dimensions of 
biosecurity capacity across all sectors and sector 
organizations. The third part of the toolkit. An Overview 
and Framework Manual for Biosecurity R/sk Analysis, 
presents a geiwic framework to structure and guide 
the application of risk analysis principles in biosecuhty. 


' For the purpose of this toolkit, lire* is used as a generic tern) to 
cover impacts of btosecunty activities that are not Htsify categorired 
as health vnpacts. 

? For the purpose of this toolkit, "sanrtary" refers to humans and 
animals (zoosarwtary). 
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Respectful of variations in conditions across countries, biosecurity sectors and sector 
organizations, the toolkit fully acknowledges that there is no universally acceptable or 
standard policy or infrastructure that should govern national biosecurity systems. It 
offers countries guidance to develop and implement national biosecurity systems in 
accordance with their international obligations and based on their particular needs. It 
seeks to increase knowledge on the broader development and implementation of 
biosecurity policies and frameworks at the national level. This includes enhancement 
of biosecurity capacity through the assessment of needs and the generic application 
of risk ar^alysis principles as an essential element of biosecurity. Indeed, the toolkit 
develops the thesis that risk analysis provides a common foundation for biosecurity. 

We welcome comments and feedback on this toolkit as part of our ongoing 
commitment to support member countries to better manage biosecurity as a nr»eans to 
protect public health, agricultural productksn and the environment, and promote 
economic development through enhar>ced compliance with international agreements 
focused on sanitary and phytosanitary measures. 



Ezzeddine Boutrif 
Director 

Nutrition and Consumer 
P*rotection Division 



Director 

Riant Production 
and Protection Division 
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INTRODUCTION 


Biosecurity is emerging as one of the most pressing issues facing developed, 
developing and transition countries. Globalization, the increased movement of people, 
agricultural and food products across borders, greater attention to biodiversity and the 
environment, the emergence and spread of transboundary diseases, changes In the 
way food, plants and animals are produced, processed and distributed, uncertainties 
surrounding new technologies, as well as international legal obligations are some of 
the trends driving this growing interest, and highlighting the importance of adequate 
biosecurity capacity. 

Biosecurity is a strategic ar>d integrated approach to analysing and managing 
relevant risks to human, animal and plant life^ arKl health, and associated risks to the 
environment. It is based on recognition of the critical linkages between sectors. 
Biosecurity hazards^ of various types exist in each sector and have high potential to 
move between sectors. For that reason, inadequate controls in one sector can have 
far-reaching consequences for other sectors. 

Harmonizing and integrating national biosecurity systems and controls whenever 
possible provides a means to take advantage of the synergies that exist across 
sectors. This will considerably enhance the capability of countries to protect human 
health, agricultural production systems, and the people and industries that depend on 
them. In addition, there are likely to be other ber>efits. A harmonized and integrated 
approach to biosecurity will help to safeguard the environment and protect against the 
uncertainties associated with new technologies. It will further enhance the capacity of 
countries to meet obligations under relevant international agreements and to take full 
advantage of opportunities associated with the global trade in food and other 
agricultural products. 

PURPOSE AND SCOPE 


This toolkit provides practical guidance and support to develop and implement 
national biosecurity frameworks at the country level. It presents the benefits of a 
harmonized and integrated approach to biosecurity and illustrates the experiences of 
countries, including Belize, Norway and New Zealand, which have adopted such an 
approach in recent times. 


By providing a framework to identify cross-cutting biosecurity capacity needs 
based on an integrated approach, this toolkit addresses the gaps inherent in a purely 


3 As indicated in footnote 1 . above, "life* is used as a geneoc term 
to covw imp^ts of biosecurity activittes that are not easily categorized 
as health impacts These can be diverse and often reman 
unquantified. For imtsnce, in servicing the Convention on Biotogicel 
Orversity (CBD). the Subsidiary Body on Scientific. Technicai. and 
Technological Advice (SBSTT^ has noted that ciFrent nteans to 
determine the 'value' of biological diversity and its components are 
inadequate. In etteiogical risk assessment, stakehokler invotvement is 
essential to identifying wd pnontizng vaiued ecoiogicai attributes so 
that apprt^yiate risk assessment can proceed. 

* The temrt 'hazard*' tt used this document in relation to all 
biosecurity sectors, however, the hitematonal Plant Protection Convention 
flPPC) generally uses the term "pest" rather than the term 'hazard* . 


sectoral approach to biosecurity. The purpose is to 
support governments to better manage biosecurity as 
a means to protect public health, agricultural 
production and the environment. At the same time, this 
will enhance the ability of countries to comply with 
international agreements, regulations and requirements 
focused on sanitary and phytosanitary measures, 
contributing to economic development and trade. 

The toolkit comprises three separate but linked 
documents. All three docunrents are developed on the 
premise that biosecurity concerns different parts of 
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government, that biosecurity risks are interrelated, and that the best way to manage 
the risks faced is through coordinated action across the relevant sectors, contributing 
to improved outcomes and efficiencies. 

Part 1 : Biosecurity Principles and Components 

The first part of the toolkit provides a broad introduction to biosecurity and outlines 
the contemporary context for development and Implementation of a harmonized and 
integrated biosecurity approach across all sectors. It shows how such an approach 
can enhance the protection of human, animal and plant life and health and the 
environment by taking advantage of synergies across sectors, as well as generating a 
number of other tangible benefits. 

PART 2: Guide to Assess Biosecurity Capacity 
The second part of the toolkit provides guidance on how to assess dimensions of 
biosecurity capacity across all sectors and sector organizations in accordance with 
the requirements of an integrated biosecurity approach as presented in Part 1 . Use of 
this guide will enable governments to increase awareness of the synergies and 
interdependencies that exist across biosecurity sectors. It will further help to generate 
an understanding of existing biosecurity capacity and performar>ce. a medium-term 
vision for national biosecurity. and a strategy and action plan to enhance biosecurity 
capacity based on an identification of capacity needs. 

Part 3: An Overview and Framework Manual for Biosecurity 
RISK ANALYSIS 

The third part of the toolkit presents a generic framework to structure and guide the 
application of risk analysis principles in biosecurity. Risk analysis is at the heart of 
modem approaches and is rapidly emerging as a unifying discipline across all 
biosecurity sectors. International standard-setting organizations and bodies have 
embraced risk assessment as an essential tool to achieve their goals and national 
competent authorities are obliged by international agreements to similarly utilize risk 
assessment wherever possible and practical. Part 3 of the toolkit explores the 
processes and methods common to cross-sectoral risk analysis and illustrates the role 
of this discipline in forging better linkages and promoting more efficient use of 
technical resources. 

TARGET AUDIENCE 

Government officials involved in biosecurity or a particular biosecurity sector are the 
main target audience. This group will include officials involved in food safety and 
public health, animal and plant life and health, and protection of the environment, at 
both the policy and/or operational level. In addition, development agencies, 
consultants and trainers supporting biosecurity activities and programmes will find the 
toolkit useful. 
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Introduction 


WHAT IS BIOSECURITY? 

Biosecurity is a strategic and integrated approach that 
encompasses the policy and regulatory frameworks 
(including instruments and activities) for analysing and 
managing relevant risks to human, animal and plant life 
and health, and associated risks to the environment. 
Biosecurity covers food safety, zoonoses, the 
introduction of animal and plant diseases and pests, 
the introduction ar>d release of living modified 
organisms (LMOs) and their products (e.g. genetically 
modified organisms or GMOs). and the introduction 
and management of invasive alien species. Thus 
biosecurity is a holistic concept of direct relevance to 
the sustainability of agriculture, and wide-ranging 
aspects of public health and protection of the 
environment, including biological diversity. 

The overarching goal of biosecurity is to prevent, 
control and/or manage risks to life and health as 
appropriate to the particular biosecurity sector 
(Figure 1.1). In doing so, biosecurity is an essential 
element of sustainable agricultural development. 

This toolkit advocates a strategic and integrated 
approach to biosecurity as a holistic concept that is of 
direct relevance in meeting consumer expectations in 
relation to the safety of their food supply, preventing 
and controlling zoonotic aspects of public health, 
ensuring the sustainability of agriculture, safeguarding 
terrestrial, freshwater and marine environments, and 
protecting biodiversity. Biosecurity may also include 
measures to ensure security of the food supply in 
terms of counter-terrorism. Terms related to biosecurity 
that are used in this toolkit are included in the glossary 
in Annex 1. 


Box 1.1. Some factofs influencing 
biosecurity 

• Globalization 

• New agricultural production and food processing 
technologies 

• Increased trade in food and agricultural products 

• Legal obligations for signatories of relevant intetoatlonal 
agreemerrts 

• Increasing travel and movement of people across 
borders 

• Advances in communications and global access to 
blosecurtty information 

• Greater public attention to biodiversity, the environment 
and the impact of agriculture on both 

• Shift from country indepertdence to country 
interdependence for effective biosecurtty 

• Scarcity of technical and operational resources 

• High dependence of some countries on food 
imports ss 

THE CONTEXT OF 
MODERN BIOSECURITY 

Biosecurity issues have an ever-increasing profile on a 
global basis due to a range of factors (Box 1.1). The 
increasing diversity and volume of international trade in 
animals, plants and their products is a key contributor 
in the spread of recognized diseases from region to 
region. Changing agricultural practices are resulting in 
new hazards to health that are readily able to cross 
borders. Changing human ecology and behaviour also 
contribute to the greater incidence and spread of 
hazards of public, animal and plant health importance. 
New technologies add a further dimension, for instance 
organisms and products derived from biotechnology 
need to be evaluated for any potential risks to health. 


Sector goals of biosecurity 


Human life 
and health 

(including food safety) 


Animal life 
and health 
(ir>cluding fish) 




Plant life 
and health 
(including forests) 


Environmental 

protection 
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With increasing public awareness of the impact of 
adverse biosecurity events and interventions, political 
and social demands on government regulatory 
agencies are resulting in considerable infrastructural 
change. Stakeholder interest is fuelled by technological 
advances in detection and management of hazards to 
life and health, together vrith the often unresolved 
scientific debate that surrounds the potential of very 
low levels of hazards to result in adverse health or 
environmental impacts. 

WHO IS INVOLVED? 

NATIONAL STAKEHOLDERS 

Biosecurity involves many different klr>ds of 
stakeholders at the natiorial level. Government 
agencies have a primary interest but Industry, scientific 
research institutes, specialist interest groups, non- 
governmental organizations (NGOs) and the general 
public all have a vital role to play. 


Several branches of government, at both the 
national and sub-national levels, are involved. 

The competent authorities resporisible for the 
sectors usually associated with biosecurity - food 
safety. p>ublic health, agriculture, forestry, fisheries and 
the environment > play the primary role in a 
contemporary integrated approach to biosecurity. 
However, other parts of government responsible for 
sectors such as trade, customs, transport, finance and 
tourism can also play a role depending on national 
circumstances (see Figure 1 .2 and Annex 2). In 
addition, “third party” organizations are often 
contracted by competent authorities to deliver a range 
of core biosecurity functions including sun/eillar>ce 
programmes, incursion response activities and 
laboratory diagnostic services. 

International stakeholders 

At the global level, international standard-setting 
organizations, international bodies and international 


Sector interests that are important to an integrated approach to biosecurity 


other govemrTMnt 
actMties (e.g. trade, 
customs, tourism, 
marine conservation) 


Competent 
authorities for 
agricutturs, forestry, 
fisheries, food 
safety and 
public health 


Scientific research 
irtstitutes aixj 
universities 



Integrated 

Biosecurfty 

Approach 


Public opinion 
and 

representation 


IrKktstry 

Oncluding importers 
and exporters) 


NGOs. 

special intarest 
groups, 
the media 


Primary 

producers of food 
ar>d agricultural 
commodities 
(e.g. termers, 
fishers) 
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legal instruments and agreements play important and 
complementary roles in biosecurity. 

International standard-setting organizations and 
bodies like ttie Codex Alimentarius Commission (CAC). 
the World Organisation for Animal Health (OIE) and the 
Commission on Phytosanitary Measures (CPM)^ 
develop standards^ for different biosecurity sectors in 
accordance with their mandates. While international 
standards are not legally binding in and of themselves, 
they have become international reference points 
through the World Trade Organization (WTO) 

Agreement on the Application of Sanitary and 
Phytosanitary Measures (SPS Agreement), which 
adopted them In 1995 as the benchmark for all 
international sanitary and phytosanitary measures. 

Responsibilities for sectors of biosecurity at the 
international level are shared among a number of 
organizations and bodies. Reflecting its mandate and 
competencies. FAO plays a leading role in normative 
work and technical assistance, at the both the national 
and international levels, to support the implementation 
of a biosecurity approach. Related activities include 
the organization of expert and technical consultations 
on biosecurity. the development of tools to assist 
countries to apply a biosecurity approach and support 
capacity building, and the development and operation 
of the Internationa) Portal on Food Safety, Animal and 
Plant Health^ to facilitate the exchange of relevant 
information. FAO hosts the Secretariat for the Codex 
Alimentarius Commission, under the Joint FAO/WHO 
Food Standards Programme, as well as the Secretariat 
for the International Plant Protection Convention 
(IPPC). In addition, FAO’s participation in the 
Standards and Trade Development Facility (STDF) 
aims to enhance collaboration between the three 
SPS-recognized standard-setting bodies and FAO. 


the World Bank, the World Health Organization (WHO] 
and WTO. 

WHO supports countries to prevent, detect, verify 
rapidly and respond appropriately to epidemic-prone 
and emerging disease threats when they arise to 
minimize their impact on the health and economy of 
the world’s population. This includes prevention, alert 
and response operations, laboratory and 
epidemiological strengthening, preparedness for 
deliberate epidemics, support for the Global Outbreak 
Alert and Response Network, and the revised 
International Health Regulations, referred to as IHR 
{2005).8 Under IHR (2005), WHO has the mandate to 
collaborate with States Parties to evaluate their public 
health capacities, facilitate technical cooperation, 
logistical support and the mobilization of financial 
resources for building capacity in prevention, 
surveillance and response. 

In addition to the standards and related texts 
developed by the CAC. the OIE and the CPM. several 
other international legal instruments, agreements and 
texts are relevant to biosecurity. These ir>clude the SPS 
Agreement and. to some extent, the Agreement on 
Technical Barriers to Trade (TBT Agreement), the 
Convention on Biological Diversity (CBD) and its 
Cartagena Protocol on Biosafety^, and the International 
Health Regulations. These generally have a single sector 
perspective (e.g. food safety, human/animal/plant health, 
protection of the environment, biosafety, biological 
diversity, nature conservation, wetland protection, 
marine resources). However, they share certain common 
characteristics including risk analysis principles, 
notification procedures and information exchar>ge. 
International legal instalments, agreements, texts, 
organizations ar>d bodies associated with biosecurity are 
listed in Annex 3. 


^ Th« Commssion on Ptiytosarilary Measures (CPM) governs the 
IPPC (an mtemationdl treaty to secure action to prevent the spread and 
introduction of pests of plants and plant products, and to promote 
appropriate measures tor their control) and adopts tntematiorul 
Standards for Rrytosanitary Measures (tSPMs). 

B For the purposes of this toolkrt. use of the word 'standard" as an 
output of international standard-setting organUatiorts and bodies is 
taken to include 'standards, guidelines and other recommendations’. 

It is noteworthy that the WTO considers that the SPS Agreement does 
not differentiate between these terms and they would each be applied 
according to ther substantive content rather than therr category Joint 
FAO/WHO Food Starxlards Programme. CAC. Report of the 23*^ 
Session. Rome. 26 June to 3 July 1999. AUN(WM 99/33 (available at; 
http-y/www.codexBlimentartus.net/web/archives.jsp?year=99}. 

7 Availabte at: www.ipfsaph.org 


> A revision of the Internationa) Health Regulations was unanimously 
adopted on 23 May 2(X)5 by the World Health Assembly and these 
Regulations entered into force in Jur>e 2007. See Annex 3 for further 
Irrformatlon. 

B Biosafety is defined as; 'Means to regulate, manage or corttroi the 
risks associated with the use ar>d release of lrvir>g modified organisms 
resutting from biotechnology which are likely to have adverse 
enwonmental impacts that ocx^d affect the conservation and 
sustainable use of biological diversity, taking also vito accourit the 
nsks to human health.' UNEP/CBD. 1992. Convention on Biological 
Diversity: Article 6(g). 


Copyrighted material 




Rationale for a harmonized and 

INTEGRATED APPROACH TO BIOSECURITY 


In a modem biosecurtty environment, considerable 
importance is placed on a holistic approach. Countries 
are encouraged to base their controls, as far as 
possible, on international standards where they exist. 
Harmonization at the national level can occur in terms 
of generic approaches to biosecurity and/or in terms of 
biosecuhty standards themselves. At the national level 
and internationally, there are likely to be significant 
benefits in integrating biosecurity activities to the 
extent practical (Figure 1.3). 

BIOSECURITY LINKAGES 

Human, animal and plant life and health and protection 
of the environment are inextricably linked and this is 
the fundamental rationale for an integrated approach to 
biosecuhty at the national level. Biosecuhty hazards'’^ 
of vahous types exist in each sector and have high 
potential to move between sectors (e.g. many animal 
pathogens readily infect humans; animal feed may be 
contaminated with mycotoxins and plant toxins). While 
transfer of pests of plants between biosecuhty sectors 
may occur on a lesser scale, inadequate control can 
have impacts well beyond plant health. 


Potential benefits associated with 
8 cross-sectoral approach to biosecurity 



In respect of food chains, hazards can be 
introduced anywhere from production to consumption 
and a breakdown in security at any point can result In 
adverse health consequences to indi\ndual or multiple 
biosecuhty sectors. As examples, pesticide residues in 
plant foods and veterinary drug residues in animal 
foods can have negative impacts on human health, 
and the emergence of variant Creutzfeldt-Jakob 
disease in people in the United Kingdom has 
intensified concerns about the contribution of 
contaminated animai feed to food-borne illnesses in 
humans. The size and scope of the global trade in 
animal feed and animal feed ingredients is one 
example of the immense potential for biosecurity 
hazards to move between and within counties. 

Changes In the environment, such as the loss of 
biological diversity ^d contamination of food and 
water sources, sometimes result in significant risks to 
human and animal health. It has been reported that 10 
percent of ail preventable human diseases are due to 
the deterioration of the environment, and the principal 
causes of these diseases include a lack of sanitary 
measures, contamination of water sources and unsafe 
food. 

RISK ANALYSIS 

Many aspects of a risk-based approach to biosecurity 
are shared by the different sectors concerned and this 
provides an essential impetus to risk analysis as a 
unifying discipline in biosecurity. Risk analysis is 
composed of three distinct but closely connected 
components - risk assessment, risk management and 
risk communication - which are explained in detail in 
the Overview and Framework Manual for Biosecurity 
Risk Analysis (Part 3 of this toolkit). 

International standard-setting organizations and 
bodies involved with different components of 
biosecurity have embraced risk assessment as an 
essential tool to achieve their goals. Biosecurity risk 
assessment involves a scientific process to estimate 
risks to life and health that may be associated with a 

There are varkHiS descripUora in different biosecurffy sectors as to 
what constitutee a hazam Theee are deecritwd in Box 1.4 ar>d further 
discussed in Part 3. 
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particular food, animal, plant or specific organism. 
Prevention, reduction or elimination of those risks can 
take many forms. Prior to the enactment of the SPS 
Agreement, biosecurity systems were not necessarily 
based on robust and transparent scientific inputs to 
standard-setting processes, especially those for traded 
agricultural goods. Now, the importance of good 
science and risk assessment to biosecurity canr»ot be 
overemphasized ar>d this places considerable technical 
demands on relevant stakeholders. 

Biosecurity risk management incorporates 
considerably different processes to risk assessment. 
Core decisions involve the balancing of scientific 
findings against questions of life and health 
expectations, likely economic and social impacts, and 
the technical feasibility and cost-effectiveness of 
controls. The merging of policies and values with 
science in biosecurity risk management presents 
considerable challenges and has different expression 
in different countries. 

Both risk assessment and risk management should 
be wrapped in a “sea of communication” that includes 
all stakeholders as appropriate. Successful risk 
communication is a prerequisite for effective risk 
assessment and risk management, and facilitates the 
iterative and ongoing nature of risk analysis. 

PRIMARY DRIVERS FOR CHANGE 

Moves towards a harmonized and integrated approach 
to biosecurity at the national level are being driven by a 
number of interconnected factors. Greater awareness 
of the consequences of a breakdown in security at one 
point in the food chain for the rest of the chain (as 
discussed above) is a core driver. This is particularly 
relevant at a time when production systems are ever 
more specialized, concentrated and connected, 
increasing numbers of people, animals arKi goods are 
crossing borders, the global food trade is continuing to 
expand, and the general public is taking more interest 
in sanitary and phytosanitary issues. 

The Increasing number and stringency of sanitary 
and phytosanitary requirements, the recognition of the 
high cost of regulation and acknowledgement of limited 
public resources are other drivers of change. On top of 
this, there are increasing demands from industry for 
better cost-effectiveness of biosecurity systems and 
greater accommodation of new technologies. 

In this context, many governments ^ asking how 
national competent authorities can perform their roles 


Box 1 .2. Generic mandate of biosecurity 
at the national level 

• Protect human health and consumer confidence in 
agricultural and food products. 

• Protect the agricultural, forestry and fisheries production 
systen^, and the peopte and industries that depend on 
them. 

• Protect the environment including indigenous plants 
and animals. 

• Take advantage of trade opportunities and demonstrate 
to importir>g countries that agricultural and food exports 
meet their expectations in terms of appropriate levels of 
protection (ALOPs). 

• Efficiently utilize limited resources across the areas of 
food safety, animal and plant health. 

• Provide cost-effective and efficierrt government services 
to private sector producers and processors. 

• Meet obligations under intemationai agreements. 

• Protect against uncertainties associated virith new 
technologies 


Box 1.3. Moving towards 
a biosecurity approach to minimize 
potentially adverse impacts 

A harmonized and integrated approach to biosecurity can 
help to minimize potentially adverse health, economic and 
other impacts such as: 

• Incidence and range of food-borne risks to consumers. 

• Cross-border spread of new and emerging diseases 
among humar^. domestic and native animats, plants 
and ftsh. 

• Introduction of alien plant, animal and aquatic species. 

• Loss of biodiversity and unwanted changes to 
ecosystems. 

• Disruption of the livelihoods and earning potential of 
rural communities and agricultural industries. 

• Loss of consumer bust in government, food industry 
and the food supply following mafor transboundary 
biosecurity incidents. 

• Disruptions to trade whether scientifically justified on 
the basis of health risks or not 

more effectively. In the broadest sense, a harmonized 
and integrated approach to biosecurity will significantly 
enhance the ability of national competent authorities to 
achieve their mandates (Box 1 .2). Achieving these 
mandates requires a proactive and dynamic response 
to ever-changing biosecurity challenges and national 
priorities. 

The desire to avoid an increase in potentially 
significant adverse health impacts in all biosecurity 
sectors and the associated negative repercussions, 
including economic ones, is another important driver of 
change (Box 1 .3). 
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Further, international events may superimpose 
requirements for more integrated approaches (e.g. 
increased recognition of the potential for wide-scale 
food-borne threats to public or animal health from acts 
of terrorism is a new consideration in modem 
biosecurity systems). 

Tbe increasing convergence of human, animal, 
plant and environmental health issues is motivating 
some governments to: 

■ share scarce biosecurity technical resources; 

■ recognize and apply generic approaches to risk 
analysis; 


■ develop nationally integrated responses to 
biosecurity problems; 

■ promote nationwide access to biosecurrty 
infoimation and improve stakeholder awareness; 

■ develop new international strategic alliances; 
and/or 

■ shift from country independence to 
interdependence in complying with international 
agreements and instruments and ensure 
consistency in their application. 
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Biosecurity in a modern world 


WHAT CONSTITUTES 
A BIOSECURITY HAZARD? 

Biosecurtty systems are primarily concerned with 
preventing, controlling or managing hazards to life and 
health. There are various descriptions in the different 
biosecurity sectors as to what constitutes a hazard, as 
illustrated in Box 1.4. 

SECTOR CHANGES IN BIOSECURITY 
Food safety 

Biosecurity systems for food safety must control 
hazards of biological, chemical and physical origin in 
imported food, food produced domestically and food 
that is exported. This is a different scenario to other 
biosecurity sectors where controls are developed 
primarily for biological hazards alone. 

Earlier approaches to food safety were established 
in a time of limited knowledge about the relationship 
between the presence and level of hazards in the food 
chain and the level of risk to the consumer. 
Nevertheless, systems based on empirical knowledge 


of food safety have served government, industry and 
consumers well in limiting exposure to hazards of 
public health concern. Food controls based on good 
hygienic practice (QHP) remain the foundation of 
modem food safety systems. 

While earlier controls were applied primarily to 
production and transport of bulk food commodities, 
the last few decades have seen remarkable changes in 
the global food supply. Along with the increasing 
volume of trade, the geographical origins, nature, 
range, preservation requirements and intended end- 
uses of foods are now vastly expanded. This places 
ever-increasing demands on available resources, 
especially in terms of evaluating food safety issues 
associated with changing agricultural practices and 
new processing technologies, and applying 
appropriate controls. 

In this increasingly complex food safety 
environment (Box 1 .5), three “waves of change" have 
been evident. The early 1990s saw more rigorous 
science being applied in review of traditional GHP- 
based controls. The mid-1990s brought more targeted 
food safety systems, particularly Hazard Analysis and 


Box 1 .4. Definitions of a hazard as applicable to different biosecurity sectors 


Food safety 

A biological, chemical or physical agent in, or condition of, food with the potential to cause an 
adverse health effect (CAC). 

Zoonoses 

A biological agent that can be transmitted naturally between wild or domestic animals and humans 
(OIE). 

Animal health 

Any pathogenic agent that could produce adverse consequences on the importation of a 
commodity (OIE). 

Rant health 

Any species, strain or biotype of plant animal or pathogenic agent Iniurious to plants or plant products 
(IPPC).- 

Plant health 
quarantine 

A pest of potential ecorramic importartce to the area endangered thereby and not yet present there, 
or present but not widely distributed and being officially controlled (IPPQ. 

"Biosafety” in relation 
to plants and animals 

A iivir>g modified organism (LMO) that possesses a rvovei combination of genetic material obtair>ed 
through the use of modem biotechnology that is likely to have adverse effects on the conservation 
and sustainable use of biological diversity, taking also into account risks to human health (Cartagena 
Protocol on Biosafety). 

"Biosafety” 
in relation to food 

A recombinant DMA organism directly effecting or remaining in a food that could have an adverse 
effect on human health (Cartagena Protocol on Biosafety). 

Invasive alien species 

An invasive alien species outside its natural past or present distribution whose introduction and/or 
spread threatens biodiversity (CBD). 


* tPPC does not usueHy use the term “hazard’' but instead uses the term "pest". Fora pest to be subject to pest risk analysis ^RA}. it has 
to satisfy the crUene for definition of a quarentlne pest mm 
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Box 1 .5. New influences on food safety 
biosecurity systems 

• Adoption of HACCP and a rlsk-Oased approach. 

• Documentation of high levels of food>bome 
disease. 

• Significant changes in food production and processing 
on a global scale. 

• Shift in primary responsibility for food safety from the 
competent authority to industry with government 
assuming an oversight role. 

• Development of controls based on 
“production-to^onsumption’' considerations. 

• More vociferous involvement of consumers. 

• Consumer perceptions and fears reflected in 
more stririgent regulatory requirements, including 
labelling 

Critical Control Point (HACCP), and challenging of 
standards based on control of hazards to levels that 
were ‘'as-low-as-reasonabty-achievable" (ALARA). The 
late 1990s saw the need for risk-based controls 
emerge as a global goal, even though in many cases 
there is still insufficient scientific data to promulgate 
regulatory standards on this basis. 

Despite considerable investment by governments in 
food safety, illnesses arising from biological hazards in 
the global food supply are still common. It is estimated 
that up to one third of people are affected by microbial 
food-borne diseases each year, with the majority of the 
pathogens involved being zoonotic. The occurrence of 
some of these seems to have increased significantly in 
recent years. 

Zoonoses 

The term zoonosis refers to infectious diseases that 
can be transmitted naturally between wild or domestic 
animals and humans. There are a number of possible 
means of transmission but food and water are by far 
the most common vehicles (Box 1.6). 

Emerging zoonoses are those that have newly 
appeared in a population or are rapidly increasing In 
incidence and/or range. Recent examples are 
haemolytic uraemic syndrome caused by Escherichia 
coli 0157:H7, acute diarrhoea caused by 
Campylobacter spp., severe acute respiratory 
syndrome and avian influenza. The latter two hazards 
are unlikely to be spread by food and represent 
examples of significant microbial adaptation and 
epidemiological change. 

Many factors contribute to the expression of 
emerging food-borne zoonoses in human populations. 


As one example, changing animal feeding practices, 
variable animal surveillance systems, variable 
measures to remove certain “high-risk" materials from 
the food chain and advanced meat recovery systems 
may all contribute to food safety aspects of bovine 
spongiform encephalopathy (BSE) and its geographical 
expression in humans. 

Emerging zoonoses illustrate the recent 
convergence of biosecurity aspects of animal and 
human health and this is likely to lead to marked 
changes in the roles, partnerships and regulatory 
activities of competent authorities collectivety involved 
in their control. 

Animal health 

Animal health biosecurity is concerned with import, 
domestic and export health controls. Veterinary 
administrations have generally been the sole 
competent authority responsible for animal health and. 
in many cases, have also been responsible for food 
safety aspects of the slaughter of animals up until the 
end of primary processing. Import controls are 
primarily designed to prevent the introduction of 
hazards pathogenic to animals during trade in animals, 
animal genetic material, animal products, feedstuffs 
and biological products. Competent authorities in the 
domestic setting, besides being responsible for 
control and eradication of endemic diseases of 
animals, are often responsible for implementing 
controls that prevent the introduction of unacceptable 

Box 1.6. Some new, emerging and 
“re-emerging" zoonoses of public health 
importance 

Food-borne 

• Enterohaemorrhagic E. coti from mammals 

« BSE from cattle 

• Norovirus from seafood 

• Campylobacter from poultry 

• Sa/mone/la from poultry and eggs 

• Cryptosporidium from ruminants 

Other 

« Avian influenza from poultry 

• Bovine tuberculosis from mammals 

• Monkeypoxvirus from pets 

• West Nile virus from birds 

• Rift Valley Fever from ruminants 

• Rabies and related Lyssavirus infections from mammals 

• Lyme borreliosis from small mammals and birds 

• Nipah virus infection from pigs 

• Hantavirus from rodents hb 
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levels of cheniical hazards to the food chain (e.g. 
re^dues of veterinary drugs arvd pesticides). Recently, 
concern has arisen over antibiotic resistant bacteria 
being conveyed by animals and animal products to 
humans via food. Competent authorities responsible 
for animal health are also commonly involved with 
control of zoonoses as described above but do r>ot 
carry out human health risk assessments perse. 

As with food safety, drivers of animal health 
biosecurity have undergone significant change over the 
last two decades (Box 1.7). Trade in animal 
commodities crossing borders is now very different, 
especially In terms of the volume, range and 
complexity of animal products. The increasing 
availability of animal genetic material has meant a 
decrease in the international trading of breeding 
animals, however, the ecorvomics of the global food 
supply is driving an increasing trade in export of live 
animals for slaughter. In this context, there is a rapid 
expansion of consumption of animal products in 
developing countries, especially in Asia. Livestock 
production is increasing to meet this need ar>d there is 
a commensurate increase in animal health risks. The 
close proximity of people and animals, especially 
poultry, adds to these risks. 

Partly in response to the above drivers, new and 
emerging diseases of animal health importance are 
increasing in incidence and geographical range. This is 
forcing competent authorities to strengthen their 
biosecurity systems if they are to adequately meet 
stakeholder needs. A specific response to the 
inevitability of new and emerging diseases is the 
establishment of “disease-free” geographical 
compartments within countries or regions 
(“regionalization”) so that animals and their products 
can still be traded. 

Where zoonoses are concerned, it is clear that 
there is often an overlap between animal health and 
public health biosecurity objectives. Veterinary 
comp>etence can be shared in these circumstances 
and a number of countries are exploring such 
synergies in the reform of legislative systems. 

Plant health 

Application of regulatory controls to protect plant 
health is an important biosecurity domain. This also 
covers threats to wild plants. Plant health can be 
adversely affected by different types of pests (i.e. 
plants themselves, and animals or pathogenic 
organisms which are injurious to plants or plant 


Box 1 .7. New influences on animal health 
biosecurity systems 

• Adoption of a risk-based approach. 

• Increasing number of new and emerging pathogens. 

• Increasing availability of sophisticated diagnostic tools 
for epidemiological surveillance. 

• More attention to »x>noses associated with 
asymptomatic animal carriage of enteric pathogens. 

• More attention to traceability systems. 

• Greater focus on emergency preparedness ar>d 
response. 

• Increasing attention to marine and freshwater 
biosecurity. 

• Changing epidemiology of disease due to 
confluertce of animals and people in intensive farming 
situations 


Box 1 .8. New influences on plant health 
biosecurity systems 

• Adoption of a risk-based approach. 

• Improvements in taxonomic knowledge and 
diagnostics. 

• More attention to non-agricultural pests and 
safeguarding the environment. 

• Adoption of “systems approaches” which integrate 
controls in a defined manner throughout the complete 
hazard exposure pathway. 

• Higher levels of public participation needed in 
implen>entation of controls. 

• Greater urbanization resultir>g in less public empathy 
with controls. 

• Increasing requirements to protect specific geographical 
sites. 

• Forestry as a plant health biosecurity sector of 
increasing significance ■■■ 


products). Management of pathways and vectors is an 
important aspect of plant health biosecurity. 

Establishment and spread of a pest often depends 
directly on blologicai factors such as availability of 
suitable plant hosts and vectors, crop cultivation 
practices, suitability of the environment and natural 
enemies. As with animal health biosecurity, adverse 
plant health impacts are usually evaluated in direct 
economic terms. 

Approaches to plant health biosecurity are 
undergoing changes similar to those in other 
biosecurity sectors (Box 1.8). With an increasing 
interest in environmental issues, competent authorities 
responsible for plant health must also manage 
environmental pests that primarily affect other 
organisms, thereby causing harmful effects on plants 
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and plant ecosystems. Organisms produced by 
modem biotechnology also may threaten the plant 
environment such as by out-crossing to create more 
aggressive weeds or wild relatives that upset the 
ecological balance and decrease biodiversity. 

While competent authorities can be proactive in 
preventing import of pests, risk management 
programmes are needed to control pests that have 
become established within the borders of a country. As 
with animal health, “pest-free" geographical 
compartments can be established within countries or 
regions so that plants and their products can continue 
to be traded. 

Living modified organisms and 

THEIR PRODUCTS 

Biosafety has been defined as the “means to regulate, 
manage or control the risks associated with the use 
and release of living modified organisms (LMOs) 
resulting from biotechnology which are likely to have 
adverse environmental impacts that could affect the 
conservation and sustainable use of biological 
diversity, taking also into account the risks to human 
health.”^ ^ As such, biosafety does not represent an 
individual biosecurtty sector as it is cross-cutting in 
scope (Box 1 .9). 

LMOs are increasingly being released on a world- 
wide basis. While they may have potential benefits for 
human well-being and achieving sustair\able economic 
development, their proliferation could have unintervJed 
adverse effects on the environment, including destruction 
of native flora and fauna, as well as adverse effects on 
human health. This could be especially significant in 
developing countries that do not have the capacity to 
track releases of these organisnns and therefore carviot 
adequately safeguard national interests. 

Regulatory requirements covering the safe transfer, 
handling and use of LMOs resulting from modem 
biotechnology are a new focus point in biosecurity and 
are triggering strong cross-sectoral interest in more 
holistic approaches to their management. However, 
controls on trans-boundary moven>ents currently vary 
considerably between countries in terms of their 
development, importation, field testing or release. Food 
may also be derived from (or traits introduced) by 
modern biotechnology. Although international 
guidelines on assessment of the safety of foods 
derived from GMOs are being developed, the 

n UNEP/CBD. 1992. Conv«nllon on Dlvorstty: 3(g) 


Box 1 .9. New influences on biosafety 
aspects of biosecurity systems 

• Adoption of a rtsk-basad approach. 

• Rapid proltferation of new gene technoiogies. 

• Emphasis on rapid establishment of credible and 
effective controls for LMOs and GMOs so as to 
maximize the benefits of biotechnology while minimizir>g 
associated risks. 

• Development of detailed national strategies for 
conservation and protection of the environment. 

• Increasing "public good" regulation for sustainable use 
of biological resources. 

• Greater Inclusion of indigenous and local communities 
in decision-maiung 


adequacy of current processes is a continuing issue of 
public concern. 

As with plant biotechndogy in the early 1990s. 
animal biotechnology has reached a point where 
developers are beginning to market products derived 
in this manner. This may, in the near future, include 
agri-food applications. As an example, transgenic 
animals derived from recombinant ONA technology 
or by cloning (somatic cell nuclear transfer) is a means 
to generate animals with preferred traits. These 
animals and/or their products are likely to trigger 
regulatory requirements in most countries but 
guidance on safety assessment is still at the 
developmental stage. 

Invasive alien species 
Protection of biodiversity in terms of the variability 
among living organisms from all sources includes the 
introduction, control or eradication of Invasive species 
that threaten ecosystems, habitats or other species 
(Box 1.10). Strategic emphasis is placed on prevention 

Box 1.10. New influences on invasive aiien 
species aspects of biosecurtty 

• Adoption of a risk-based approach. 

• Intensification of broader aspects of biosecurity (e.g. 
border inspection of people and products). 

• Development of detailed national strategies for 
conservation arxj protection of the envirooment. 

• "Ecosystem approaches" to minimizing spread. 

• Increasing "public good* regulation for sustainable use 
of biological resources. 

• Demands for cross-sector cooperation between 
environmentalists and agriculturaJisis at both the 
government and private sector level 
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of introductions, rather than eradication, mitigation or 
containment orvce an invasive alien species is 
established. Although there are calls from governments 
and other stakeholder groups (e.g. special interest 
groups. NGOs) in many countries for much more 
ditigefxie in protecting biodiversity and the 
environment, equitable managerr>ent of biodiversity 
presents many challenges. 


Environmental protection 
Environmental protection in a broad sense is also a 
biosecurity activity. While not excluding any aspects of 
the above sectors, specific biosecurity cross-sectoral 
environmental initiatives may be undertaken by 
competent authorities, especially in the management 
of biological resources to ensure sustainable 
agriculture while maintaining full biological diversity of 
genetic resources. 
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Harmonization and integration of 

APPROACHES TO BIOSECURITY 


‘Traditionar approaches to biosecurfty are ur>der 
challenge on a worldwide basis. The scope of 
biosecurity is constantly expanding and national 
competent authorities are incorporating considerable 
legislative, institutional and infrastructural change as a 
response. 

In any biosecurity environment, there is a plethora 
of policies, systems and controls. However, there is 
widespread opportunity to enhance biosecurity by 
developing integrated national policies and 
implementing hannonized approaches to biosecurity 
systems and standards. 

CHANGING APPROACHES TO 
BIOSECURITY 

Biosecurity at the national level can be approached on 
a continuum that progresses from complete separation 
(and fragmentation) of sectors to high levels of 
harmonization and integration. In a traditional system, 
biosecurity is managed on a sector basis through the 
development arxl implementation of separate policy 
and legislative frameworks (e.g. for animal and plant 
life and health, food safety and environmental 

Box 1 .1 1 . A competent authority staicture 
that facilitates biosecurity as a holistic 
concept 

The newly formed Rnntsh Food Safety Authority (EVIRA) 
arguably represents the most holistic example of natiortaJ 
efforts to facilitate cross*sectoral harmor>ization and 
integration. Departments within EVIRA comprise 
Agricultural Production Control (Including plant 
protection), Food and Veterinary Control (including food 
hygiene and animal health). Animal Diseasee and Food 
Safety Research, and Administrative Services. Risk 
assessment and communications departments operate 
directly under the Director General. The Ministry of Trade 
and IrKjustry and the Mirmtry of Social Affairs and Health 
make policy irtputs to EVIRA, arxj cooperative 
partnershifM with other national and regional authorities 
and agencies are in place. Together, these arrangements 
deliver the integrated biosecurity goal of EVIRA to "create 
prerequisites for the sa^uarding of human and animal 
health as well as the environment, for agriculture, forestry 
and food economy, and for high consumer protection”. 
Further Information Is available on the EVIRA web site 
(www.evira.ff) 


protection). Sector agencies organize their work 
without much attention to the other sectors. Limited if 
any attention is paid to the interdisciplinary nature of 
biosecurity. Moreover, in some cases, roles and 
responsibilities within a biosecurity sector may not be 
under the same legislative jurisdiction and this further 
creates fragmented biosecurity. 

In a modern national system, there is a more 
harmonized and integrated approach, with competent 
authorities responsible for different sectors and 
components of biosecurity Nvorking together towards 
common goals. Sector policies, laws and regulations 
can be harmonized to avoid contradictions, overlaps 
and/or gaps. Sector agencies can better coordinate 
their work and actively seek to take advantage of the 
synergies and complementarities in their roles and 
responsibilities. This erxx>mpasses the joint setting of 
biosecurity priorities and allocation of resources, joint 
planning and implementation of activities, and 
integrated systems for monitoring and review of 
outcomes. In the future in some countries, this may 
lead to a single competent authority responsible for 
biosecurity. 

There is a growing recognition that biosecurity will 
profit from these changes. During the past decade, 
some governments have moved to harmonize and 
rationalize policies, legislation and core roles as a 
means to improve overall efficiency and outcomes. 
Models to rationalize regulatory operations among 
sectors in the quest for improved effectiveness and 
efficiency have appeared in a number of countries. For 
example. New Zealand has had a Biosecurity Act since 
1993^2; the first Biosecurity Minister was appointed to 
Cabinet in 1996 aird a Biosecurity Council was 
established in early 1997. In Belize a single authority, 
the Belize Agricultural and Health Authority, was 
created to cover food safety, animal and plant 
quarantine, and environmental issues (see Annex 4). 
Norway has reorganized its national food safety 
administration and adopted a modernized biosecurity 
framework (see Annex 5). In Canada, the creation of 
the Canadian Food Inspection Agency In 1997 brought 
together all federal inspection and enforcement in one 

’’ The New Zeeiand Biosecunlv Act does not cover food safety- 
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agency responsible for safeguarding not just the food 
supply but also the plants and animals upon which 
safe and high-quality food depends. Similar changes 
have recently been made in Finland (Box 1.11). 

REQUIREMENTS FOR 
A HARMONIZED AND INTEGRATED 
APPROACH TO BIOSECURITY 

The successful implementation of a harmonized and 
Integrated biosecurlty approach requires a clear policy 
and legal framework, an institutional framework that 
defines the rotes and responsibilities of relevant 
stakeholders, adequate technical and scientific 
capability (including use of risk analysis), a 
well-fur>ctioning infrastructure, ar>d a system for 
communication and information exchange. 

The Guide to Assess Biosecurity Capacity (Part 2) 
provides a process for assessing biosecuhty capacity 
needs across all sectors and all sector organizations, 
which will help to identify requirements to pursue a 
harmonized and integrated biosecurity approach. 

Policy framework 

A biosecuhty policy framework sets out a broad course 
of action to address biosecurity risks in food and 
agriculture. It is based on ^propriate public goals and 
a set of beliefs about the best way of achieving those 
goals. It provides a common basis for assessing 
biosecuhty risks and priorities for action ar>d gives 
direction and guidance to all the parties concerned. 

Legal framework 

Sound biosecuhty legislation (encompassing taws ar>d 
regulations) is necessary to create an enabling 
environment of predictability and certainty through 
good governance and respect for the rule of taw. Law 
clarifies the roles, responsibilities and rights of different 
stakeholders, including those parts of government with 
policy and delivery roles for biosecurity outcomes and 
programmes, in order to ensure consistency and 
accountability. It also defines appropriate powers to 
act. which is essential for enforcement. 

Institutional framework 
A clear institutional framework within which to manage 
biosecurity is an important part of a more harmonized 
and integrated approach to biosecuhty. The 
institutional framework kfentifies the competent 
authority or authorities responsible for establishing 


biosecuhty controls and ensuring their implementation, 
as well as any other stakeholders involved. It also sets 
out the rules and procedures governing their rotes and 
defines the mechanisms through which they work 
towards shared goals. The choice of institutional 
framework will be determined by factors which are 
specific to a country and biosecuhty context (e.g. 
historical traditions, political orientation, financial and 
other resources). 

Communication and 

INFORMATION EXCHANGE 

The complexity inherent in managir>g biosecuhty 
requires communication and information exchange 
among a wide range of rtational stakeholders including 
government ager>cies, the private sector (agricultural 
producers, processors, enterprises, 
importers/exporters, etc.), the scientific and research 
community, and the general public. 

Trsmsparency obligations under international 
agreennents such as the SPS Agreement require 
governments to ensure transparency In the adoption of 
their sanitary and phytosanltary rules. This includes 
publi^ing proposed rules in advance and allowing 
time for comments from the public, as well as the 
establishment of enquiry points for consultations on 
rules and inspection and control procedures applicable 
to imports and exports. They also must open to 
scrutiny how they apply their food safety and animal 
and plant health regulations. National, regional and 
global networks all contribute to meeting the 
information needs of an integrated biosecurlty system. 

Risk analysis 

Risk analyse processes and methodologies are at the 
heart of a harmonized and integrated approach to 
biosecurlty. The move to risk-based sanitary and 
phytosanltary measures at the international level has 
placed new responsibilities and accountabilities on 
national competent authorities. 

The application of good science and risk analysis in 
biosecurlty is fully dependent on an effective biosecurlty 
infrastructure and ap^priate technical capability (see 
below). As an example, implementation of a risk-based 
regulatory programme cannot be effective unless there 
is an appropriate legislative base, sufficient scientific 
capacity to develop appropriate regulatory controls, 
robust regulatory systems for verifying compliance, 
equitable stakeholder er>gagement and on-going 
monitoring of overall performance. 
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The Overview and Framework Manual for 
Biosecurity Risk Analysis (Part 3 of this toolkit) 
presents a generic framework to structure and guide 
the application of risk analysis principles In biosecurrty. 

Competent authorities with 

ADEQUATE TECHNICAL AND SCIENTIFIC 
CAPABILITY AND INFRASTRUCTURE 

Establishing biosecurity controls and ensuring their 
implementation is the core responsibility of competent 
authorities. They should have appropriate policies and 
regulations in place, as well as operational prir>ciples, 
procedures and capacity, and adequate resources. 
They should have, or have access to. adequate 
technical and scientific knowledge and skills, and 
should have adequate infrastructure. 

Implementing national biosecurity mandates 
derriands human resources with adequate technical 
capability. This includes personnel with specialized 
scientific knowledge and skills to carry out biosecuhty 
functions (e.g. provision of scientific research and 
advice, inspection, verification and enforcement, 
diagnostic analysis, quarantine and certification, risk 
profiling and priority setting, standard setting and 
implementation, monitoring and surveillance, and 
emergency preparedness and response), based on 
a risk analysis approach wherever possible and 
practical. 

Technical resources in several of these areas may 
be shared across public agencies and the private 
sector. For instance, inspection activities may be 
carried out at any step in the hazard exposure pathway 
by the competent authority or by officially-recognized 
bodies. Similarly, diagnostic laboratories may be 
owned and operated by the public or private sector, or 
as a public-private partnership. 

Emergency preparedness and response in the 
event of a disease outbreak are key elements 
of biosecurity systems and need for this capability 
is illustrated by recent disease outbreaks in many 
parts of the world. Emergency preparedness and 
response is a collecttve responsibility that requires 
partnerships between central government, 
competent authorities across all biosecurity 
sectors, industry and the public. Policy documents 
detailing joint roles and responsibilities, as well as 
decision-making and funding procedures in 
emergency situations are required, along with a series 
of standards and procedures governing monitoring and 
surveillance. 


Modem biosecurity concepts can only be applied if 
there is an effective infrastnjcture at the national level. 
Necessary infrastructure includes diagrx>stic laboratories 
with functioning equipment and supplies, facilities for 
storage and containment of samples and suspect 
consignments at checkpoints, as well as sanitation 
equipment, quarantine yards, inspection equipment, 
vehicles, and computers and communication equipment 
for the operation of monitoring, surveillarx^e and 
emergency preparedness systems. 

Willingness to explore 
NEW APPROACHES 

New approaches to biosecurity can be achieved in 
different ways depending on the particular 
circumstances and needs at the country level. There Is 
not one single or best model. Generally, an integrated 
approach is pursued by merging services ar>d 
functions. However, the extent of consolidation varies. 
For example, in New Zealand, policies and planning 
affecting different biosecurity sectors are more 
inclusive than in countries like Canada and Austr^ia. In 
countries like France where there has been less 
consolidation, cooperation is pursued by means of 
formal and informal mechanisms of interaction, 
exchange and coordination among relevant bodies. 

It is important to note that an integrated approach 
does not mean that all of the roles and responsibilities 
of the competent authorities involved should be 
harmonized. They often have distinct and sometimes 
separate roles, and contribute to biosecurity in different 
ways (e.g. a quarantine function presents a front line of 
defence against all hazards whereas a forestry 
management function may focus more on monitoring 
and remedial risk management of pests in either natural 
forests or plantations). Moreover, the situation is not 
static (e.g. rapid grov/th of aquaculture and technical 
breakthroughs in fish transgenics presents different 
biosecurity policy and functional needs compared with 
forestry). However, a common thread in all sectors is 
the increasing reliance on systematic risk analysis. 

National biosecurity strategy 
A national biosecurity strategy can provide an impetus 
and unifying force to support the achievement of a 
harmonized and integrated approach to biosecurity. 

This concept has gained prominence in a number of 
countries in recent years. A national biosecurity strategy 
translates high level policy into objectives to achieve 
specific outputs ar>d outcomes (Box 1.12). It gives 
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direction and guidance to all the parties concerned with 
the implementation of biosecurity measures. 

A national biosecurity strategy should be developed 
in consultation with ail stakeholder groups and 
incorporate a "whole of govemmenr approach. It 
should also include reference to the international 
regulatory environment. 

ENHANCING SPECIFIC ASPECTS OF 
BIOSECURITY THROUGH A 
HARMONIZED AND INTEGRATED 
APPROACH 

Better risk analysis 
There are considerable advantages from a harmonized 
and integrated approach to risk analysis at the national 
level. While international risk assessment processes 
differ in part between sectors, many aspects are 
common (e.g. recognition of the benefits of 
probabilistic modelling of hazard pathways to better 
represent and describe the complexity of real-world 
situations). Utilization of the expertise and experience 
gained in all biosecurity situations has the potential to 
improve risk analysis both within and between sectors, 
provide for consistency in approaches and outputs, 
and facilitate better uptake and understanding by 
competent authorities and other stakeholders. A more 
integrated and holistic approach will help in ensuring 
public confidence in overarching regulatory 
frameworks and assist in optimization of scarce 
biosecurity resources in dev^oping countries. 

Expanded uptake of risk assessment 
methodologies by competent authorities and more 
systematic risk management processes will result in 
enhanced implementation of integrated national 
biosecurity goals. If a national biosecurity strategy has 
been developed, an integrated risk management 
approach enables the overall use of government 
resources to be prioritized according to a broad 
ranking of biosecurity issues. 

IMPROVED BIOSECURITY CAPABILITY 

Nationaf level 

A harmonized and integrated biosecurity approach 
considerably Improves the ability of competent 
authorities to achieve their mandates. Taking 
advantage of the interdependencies of competent 
authorities is increasingly reflected in shared technical 
capability. The resulting improvements in biosecurity 


Box 1.12. Components of a national 
biosecurity strategy 

• A “national vision" for biosecurity that ts agreed upon by 
all stakeholder groups. 

• Availability of sufficient financial artd technic^ 
resources. 

• Mechanisms for estabiishirtg national risk-based 
priorities. 

• Coordination between competent authorities workirig 
within and between biosecurity sectors. 

• A culture of collaboration between competent 
authorities, especially in areas where control structures 
are decentralized and local and national priorities are 
different. 

• Recognition of international biosecurity obligations. 

• Participation in international star>dard-setting 
organizations and bodies, and effective representation 
of national interests ■■ 


Box 1.13. Improved national biosecurity 
capability resulting from increasing 
interdependence of competent authorities 
and convergence of biosecurity issues 

• Simplification of legislation and condensing of 
biosecurity jurisdictions. 

• Development of a national biosecurity strategy ar>d 
establishment of cross-sectoral priorities. 

• Better use of resources <e.g. sharing of methodologies, 
sharing of border inspection systems, training). 

• Rationalization of controls (e.g. opportunity to develop a 
sir>gle import health star>dard for an agricultural product 
that meets all biosecurity needs). 

• Shared certification where appropriate. 

• Improved data etcquisition and quality. 

• Improved emergency preparedness and response 
Or>cludir>g contingertcy plarvting). 

• Integrated response to new and emerging diseases (e.g. 
combining veterinary, public health and food safety 
aspects of zoonoses). 

• Integrated pest marugement (IPM) programmes (e.g. 
appropriate use of pesticides to achieve pest control 
goats while ensuring human health, protection of the 
environment and sustainability of agnculture). 

• Integrated surveillance (e.g. systems capable of 
detecting any unexpected adverse public health or 
environments effects that may be associated with 
LMOs). 

• Integrated traceability systems. 

• Greater acceptance of privatization of some biosecurity 
services 


capacity may be manifest in many ways (Box 1.13) and 
include the opportunity to develop a national strategy 
for biosecurity. 

Restructuring of competent authorities and 
consolidation of multiple legislative and functional 
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Box 1.14. Restaicturing of competent 
authorities as expressions of 
improved biosecurity capability 

• In Canada, a naw ragulatory initiative is the 
consolidation and modernization of biosecurity 
inspection and enforcement activities in the areas of 
food, agricultural and aquatic commodities, agricuitural 
inputs (e.g. seed. feed, fertiliser), animals and plants. 
Th\9 wilt result in a more consistent and comprehensive 
approach to the Canadian Food Inspection Agency's 
inspection, compliance ar>d erYforcement activities. 
Inspectors will be able to move freely from one food and 
agriculturai commodity to another, thereby improvir>g 
the effectiveness ar>d efficier>cy of regulatory systems. 

• In the rtewfy-estabiished Biosecurity New ZealvKl, the 
Pre-Clearance Directorate manages ail biosecurity 
hazards (other than food safety hazards) up to the point 
where goods receive biosecurity cieararKe; the Post- 
Clearar>ce Directorate martages all biosecurity hazards 
(other than food safety hazards) that are 'residuaT In 
nature (i.e. still present after border clearance) or ate 
already present in the country ■■ 


Box 1.15. Improved global biosecurity 
capability resulting from Increasing 
interdependence of countries and 
convergence of biosecurity issues 

• Harmonization of approachee in areas of mutual SPS 
interest (e.g. star>dard-setting, determination of 
equivaJertce. traceability, laboratory compliance arxi 
audit, laboratory accreditation). 

• Strer>gthening of biosecurity infrastructure in exporting 
countries because of the need for reliable health 
assurances and certification. 

• Sharing of scientific data, risk assessments, other 
methodologies and technical resources, especially with 
developing countries. 

• Improving exchange of information. 

• Jointly addressing security risks in interriational trade. 

• Enhancing ar>d integrating emergency preparedness, 
rapid alert and response. 

• Improving regional ar>d sub-regional diagriostic 
resources (e.g. sharing of laboratory equipment aixj 
facilities, latxiratory referr^ testing systems). 

• Promoting harmonized administrative technology such 
as electionic certification that increases effectiveness 
and reduces fraud. 

• UrKlerstanding and combatting new and emerging 
diseases.* 

• Promoting capacity buildir>g according to regional and 
international perspectives. 

• A WHO CormMabon on amergir>g zoorK>MS in 2004 concluded 
that *for WHO, together with FAO and OIE, the rtext step forwerd 
is to mobilize posBcei awarer>ea8 and support for the 
implementation of a public and animal haefth Infrastructure'’ 
(consultation recommendations available at: 
httpy/www,wt>o.lnt/medla ce ntre/news/brieangair2004/ 
mb3/ervlndex.htin0 


activities that were previously spread over several 
jurisdictions is progressing in different ways in different 
countries (Box 1.14). 

tntemational level 

The rapidly accelerating volumes and diversity of food 
and other agricultural commodities in international 
trade is contributing to the ever-increasing 
interdependence of competent authorities operating in 
different countries and illustrates the convergence of 
sector issues.^3 This is significantly influencir>g 
biosecurity strategies and processes to the advantage 
of the global community (Box 1 .15). 

Ability to consider 

COMPLETE EXPOSURE PATHWAYS 
The ability to consider and implement controls at those 
points in the complete hazard exposure pathway where 
they will be most effective is a distinct biosecurity 
advantage. In recent years, implementation of this 
concept has also been given international expression 
under regional trading block agreements such as those 
of the European Union. Asia (South Asia Free Trade 
Agreement). Australia and New Zealand (Trans-Tasman 
Mutual Recognition Agreement) and North America 
(North American Free Trade Agreement). 

In the European Union, single legislation covering 
offida) feed and food safety controls was introduced in 
2004 (Regulation 882/2004/EC) with the aim of 
ensuring common compliance with feed and food law. 
animal he^th and animal welfare rules (Box 1 .16). 

In the emerging globalized biosecurity environment, 
it is often more efTicient to achieve biosecurity 
objectives at origin in exporting countries, rather than 
relying on controls at point-of-entry to the importing 
country. This provides a clear incentive to promote and 
support the role of competent authorities in developing 
countries that may have limited capability. 

Opportunity for integrated 
APPROACHES TO EMERGING 
CROSS-SECTORAL PROBLEMS 

There are a number of emerging biosecurity issues that 
are cross-sectoral in nature and that can benefit from 
increasingly integrated approaches, especially in terms 
of risk management. Antibiotic resistance arising from 

Examples are: emer^g zoorwses tiiat impact on animaJ and 
human heaKh; production ol affordable food that is safe arxl 
wholesome being partiaty reliant on protection of the environment and 
maintaining biodiversity. 
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Box 1.16. Food chain biosecurity 
- an exampie of a "compiete exposure 
pathway" iegai framework in the 
European Community 

• Geoarai Food Law (ReQuIation 1 78/2002(ECp providing 
general pnnciples and requirements for food safety. 

• Regulation B54/2004(EC) laying down specific rules for 
organization of official consols. 

• Specific feed and food laws covenng areas such as 
medicated feedir>g stuffs, feed ar>d food hygiene, 
zoononee. animal by-products, residues and 
contaminants, control of zoonotic diseases in animals, 
genebcaJfy-modifed foods. 

• Regulation 862/2004(EC) on regulatory controls to 
ensure verification and compliance wrth feed and food 
law, animal health, and animal welfare rules 


use of antimicrobials in agriculture and veterinary 
practice (including aquaculture) is a good example ar>d 
it is recognized that a muitidiscipitnary and multi- 
agency response is needed. New agricultural 
commodities derived from biotechnology (e.g. 
transgenic animals) presents another example where 
multi-sector experience will imfxove risk management. 

Improved training 

Harmonization of approaches to biosecurity is leading 
to new opportunities in terms of alignment of training 
of competent authority personnel. Common biosecurity 
concerns and methodologies mean that training 
materials and programmes can be shared and there is 
increasing cross-fertilization of ideas. Shared trainir>g 
opportunities also arise in technical exchanges 
between countries and capacity building; the latter 
being particularly important for developing countries. 

Enhanced linkages for 
INTERNATIONAL STANDARD SETTING 
Linkages between international bodies are increasingly 
being created so as to harmonize and enhar>ce cross- 
sectoral standard-setting processes where there is 
specific need (Box 1.17). It is noteworthy that the SPS 
Agreement provides for a common approach in that it 
applies to all sanitary and phytosanitary controls that 
may affect international trade. 

Increased access to international 

BIOSECURITY INFORMATION 

Exchar>ge of, and access to biosecurity information is 
an obligation of signatories that is common to all 


Box 1.17. Linkages between international 
bodies that are enhancing development of 
international biosecurity standards 

• Current discussion on broader interpretation of health 
risks in the Intemattonai Health Regulations may result 
in wider intemattonal powers and corKlitions for 
zoorwses quarantine. 

• The strategic framework of the CAC for 2003-2007 has 
an objective to “promote linkages between Codex and 
other multilateral regulatory jnstrurr>ents and 
conventions" and considers it important to avoid 
duplication of effort in new areas of actrvrty such as 
biotechr>ology. Similarty, the r>ew CAC strategic plan for 
2008-201 3 continues this drive for better linkages. 

• The OIE Fourth Strategic Plan 200&-201 0 aims to 
“provide a better guarantee of the safety of food of 
animal origin" and has established the Animal 
Production Food Safety Working Group (APFSWG) to 
help achieve this (see 

http ://www.oie.int/downki/Good_Govemance/3 .2.13.1. p 
df). OIE Is particularfy interested Hi identifying the duality 
of public health and animal health objectives throughout 
the food chain and the need for conjoint 
epidemiological surveillance. 

• CAC/OIE have agreed to collaborate Hi the areas of 
food safety, animal feeding, use of veterinary drugs, 
aquaculture and controls for BSE throughout the 
complete hazard exposure pathway. 

• OIE has now concluded cooperative agreements wrtii 
FAO, WHO, WTO and the European Unton (EU). 

• Regional Plant Protection Organizations (RPPOs) 
coordinate activities of the IPPC at the regional level 
and promote regional cooperation, harmonization of 
controls and information gathering and dissemination. 

• There is considerable overlap between the provisions of 
the IPPC and CBO (even though the latter is non- 
executing in that it requires implementing legislation at 
the national level}; cooperation is increasing between 
the two secretariats so as to avoid dupKcation and 
inconsistencies Hi implementation. 

• The Cartagena Protocol to the CBD calls for greater 
cooperation with the CAC Hi developing standards for 
the identification and labelling of foods derived from 
biotechnology. 

• The Standards and Trade Development Facility (STOF), 
established by FAO. OIE. die World Bank. WHO and 
WTO, is a global programme to address the capacity 
building and technical assistance needs of developing 
countries Hi relation to trade and SPS measures 
(httpi/Avww.standardsfacility.org/) 


international instruments. This is essential to 
risk analysis, especially in developing countries 
where scientific information is scarce, and is 
a vital component of enhanced global biosecurity 
capability. 

Better international servicing of biosecurity 
information is being achieved by increased networking 
capacity of international standard-setting 
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Box 1.18. Examples of systems for improving international btosecurity networking 


• The International Portal on Food Safety. Animal arxj Rant 
Healdi (tPFSAPH) developed by FAO in association with 
the organizations responsible for intemational standard 
setting in sanitary and phytosanitary matters, provides a 
single access point for authorized official international and 
national information across the sectors of food safety, 
animal and plant health (www.ipfsaph.org). 

• The International Food Safety Authorities Network 
INFOSAN (which includes an emergency component. 
INFOSAN Emergency) has been deveioped by WHO in 
cooperation with FAO to promote the exchange of food 
safety information and to Improve collaboration amor>g 
food safety authorities at national and international levels 
(http://www.wtK>. int/foodsafety/fs_ management/ 
infosan/en/). 

• The Global Early Wamir>g and Response System (GLEWS) 
was established by FAO, OIE and WHO to predict and 
respond to animal diseases including zoonoses 
worldwide. 

• The International Phytosanitary Portal serves as the 
official web site for the IPPC and provides a forum for 

organizations and bodies, and more systematic 
involvement of competent authorities in different 
countries (Box 1.18). 

CONCLUSIONS 

Improved health and well-being of human populations 
are the ultimate outcomes of well-functioning 
biosecurity systems. These outcomes are strongly 
influenced by society and the environment and. in this 
context, agriculture and health are linked in many 
ways. Agriculture produces the world's food, fibre and 
materials for shelter, and is an important source of 
livelihoods. At the same time, agriculture can lead to 
poor health, especially in the form of infectious disease 
^d malnutrition. 

The benefits of a more harmonized and integrated 
approach to biosecurity are already apparent in 


C. Hawkes arid M. Ru«l. 2006. Th« bnks between agriculture and 
health; an mterseciorai opportumty to enprove the health and 
livelihoods of the poor. Bu0et«n o< the Woddhiea/rhOryandanon. 

64 (12). 2006 (available at: httpy/www.who.int/bulleUrVvolurnes/84/12/ 
05-025e50.pdf)- 


national IPPC reporting and the exchange of niore general 
information among the phytosanitary immunity 
(http://www.ippc.inQ. 

• The WHO Global Outt^raak Alert and Response Network 
(GOARN) is a technical collaboration of existing 
irtstitutions and networks which pool human and technical 
resources for the rapid identificatiort, confirmation and 
response to outbreaks of international importance 
(http://vrww.who.int/c$r/outbreaknetwork/eiV). 

• The Biosafety Clearing-House (BCH) is an information 
exchange mechanism established by the Cartagena 
Protocol on Biosafety to assist Parties to implement its 
provisions and to ^Ktate sharing of information on. and 
experience with. LMOs (httpy/bch.biodiv.org/ 
defauit.aspx). 

• The Global Avian Influenza Network for Surveillance 
(GAINS) was established to expand operationai field 
capabilities, improve the understanding of viral strains and 
transmission of Influenza viruses in wild birds, and to 
disseminate information to all concerned stakeholders 
{www.gains.org) m 

Specific national situations. While the multi-sectoral 
character of biosecurity and the diverse range of 
interests involved make each national situation 
different, there are likely to be significant 
improvements in biosecurity systems and outputs If 
more coherent national and intemational approaches 
are applied. Benefits include improved regulatory and 
policy frameworks for human health (particularly food 
safety), improved animal and plant health, greater 
efficiencies In the use of human and financial 
resources, better understanding of potential risks 
(within and between sectors) and appropriate 
measures to manage them, and improved protection 
and sustainable use of the environment. Moreover, a 
more holistic approach to biosecurity will enable these 
benefits to be achieved in a manner that avoids 
inconsistencies, fills gaps, and prevents the creation of 
unnecessary barriers to trade. 
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Seven steps to assess biosecurity capacity needs 
Step 1: Obtain high-level support 
Step 2: Agree on the purpose, scope and process 
Step 3: Profile the biosecurity context at the country level 
Step 4: Assess existing biosecurity capacity and performance 
Step 5: Describe the desired future situation (goals and objectiva^ of 
biosecurity 

Step 6: Identify capacity needed to reach desired future situation 
Step 7: Generate options to address tha jdi^ifled capacity needs 










Quid* to assess capacity 

Introduction 


Biosecurity is emerging as a critical issue for 
developed, developing and transition countries, 
however, many countries have inadequate biosecurity 
capacity. This lack of capacity jeopardizes their ability 
to protect the health and well-being of their population, 
animals, and plants and ensure protection against 
associated risks to the environment, threatens 
economic interests and trade, and compromises their 
ability to meet international legal commitments. 

FAO and other international organizations have 
recognized this situation and. during recent years, 
developed a variety of sectoral tools to assess 
capacity needs (Box 2.1) as a means to support the 
development and delivery of sound policies and 
programmes in ttie various areas of biosecurity. This 
guide has been produced to complement these sector- 
specific tools. It may be used in connection with or 
independently of existing sectoral tools as appropriate. 
For instance, some countries may already have applied 
one or more of the existing sectoral tools before 
deciding to use this guide to address issues that cut 
across the various sectors. Other countries may decide 
to focus on cross-cutting biosecurity capacity needs 
before getting more involved in sectoral capacity 
building activities. The most fitting approach will 
depend on national circumstances. 

CONTENTS AND STRUCTURE 

The Guide to Assess Biosecurity Capacity offers a 
systematic, seven-step process to examine critically 
the nature ar>d performance of an existing biosecurity 
system, pinpoint areas for improvement and identify 
the means to achieve a future vision of biosecurity. 

It is developed on the premise that biosecurity 
concerns different parts of government, that 
biosecurity goals are interrelated, and that the best 
way to manage the risks faced is through coordinated 
action across the r^evant sectors, thereby contributing 
to improved outcomes and efficiencies. By providing a 
process to identify cross-cutting biosecurity capacity 
needs, the guide addresses the gaps inherent in a 
purely sectoral approach. 

Circumstances and needs differ substantially 
between countries and there is no universal model for 


Box 2.1. Relevant sector-specific 
capacity assessment tools 

• FAO. 2006. Strengthening netionel food control 
systems; Guidelines to assess capec/fy buHding needs 
(available at: ftp'7/ftp.fao.org/docrep/fao/009/a0601e/ 
a0601e00.pdf). 

• FAO. 2007. Strengthening national food control 
systems: A quick guide to assess capaaty buHdtng 
needs (available at ftpV/ftp.fao.org/docrep/fao/010/ 
all42e/all42e00.pdf). 

• IPPC. 2003. Phytosanitary Capacity Evaluation Tool 
(User's Guide available at: www.lppc.int/IPP/En/ 
default.|sp). 

• ISN/WFAO. 2003. Deciston Support Toolbox for 
Biosafety Implementation (available at: 
www.isnar.cgtar.org/ibs/biosafety/). 

• UNEP/GEF. Biosafety Framework Development Toolkit 
(available at: http://www.ur>ep.ch/bt 08 afety/ 
resources.htm). 

• IICA/OIE. 2005. PerfonnarKe Wsion and Strategy 
(PVS) for National Veterinary Services 

(available at: www.ote.int/downld/Prep_conf_Avian_inf/ 
A_Rnal.PVS.pdf) a 


either biosecurity or capacity development. This guide 
acknowledges that different countries and sectors are 
at varying stages in their ability to address biosecurity 
issues, and is sensitive to the need to proceed 
accordingly. Similarly, it recognizes that a harmonized 
and integrated approach to biosecurity is a flexible 
undertaking and there is no off-the-shelf strategy that 
can be applied universally. The approach presented In 
this guide can take different forms and need not entail 
extensive institutional restructuring or the merging of 
sector competent authorities or other agencies. 

The methodology presented is inter-disciplinary and 
participatory. It offers a framework for different groups 
and individuals to work together on common tasks, 
thereby serving as a mechanism for inter-agency 
collaboration and cross-sectoral decision-making on 
various aspects of biosecurity. Options to improve 
biosecurity capacity are introduced, as well as 
examples from countries implementing the principles 
discussed In Part 1 of this toolkit. 

The guide examines biosecurity capacity needs at 
the various interfaces between human, animal and 
plant health and life, and associated aspects of 
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environmental protection. Attention therefore focuses 
on dimensions of capacity that cut across the sectors 
of biosecurity. While the guide addresses related 
elements of capacity within the competent authorities 
responsible for core biosecurity functions, existing 
sector-specific tools should be used as required to 
obtain a more detailed assessment of capacity needs 
within the individual sectors. 

EXPECTED OUTPUTS 

Use of this guide will enable governments to increase 
awareness about the interdependencies and synergies 
of biosecurity, and the benefits to be achieved through 
a more harmonized and integrated approach. It will 
produce an assessment of existing biosecurity 
capacity, a medium-term vision of biosecurity, a gap 


analysis and an assessment of the options and actions 
needed to close the gaps. The combination of these 
outputs amounts to an assessment of capacity needs 
in the biosecurity area. 

Systematic assessment of biosecurity capacity 
needs will assist countries to develop harmonized and 
integrated biosecurity frameworks, enablir>g them to 
reap the benefits described in Part 1 . This will directly 
result in improved decision and policy making, 
enhanced resource allocation, better risk analysis, and 
improved ability to comply with the requirements of 
international agreements governing trade in food and 
agricultural products. By demonstrating a national 
commitment to biosecurity to the international 
community ar>d trading partners, a capacity needs 
assessment will also help to attract new sources of 
funding for biosecurity activities. 


Copyrighled material 


An integrated biosecurity 

APPROACH AND THE ASSESSMENT 
OF CAPACITY NEEDS 


WHY ASSESS BIOSECURITY 
CAPACITY NEEDS? 

Biosecurity has traditionally been managed on a 
sectoral basis through the development and 
implementation of legislation and regulations related 
to human, animal and plant life and health and 
associated protection of the environment. 
Responsibilities tend to be spread across various 
agencies with varying approaches, resources, 
capability and performance. More recently, new issues 
related to biotechnology and the introduction of living 
modified organisms (LMOs) and their products (e.g. 
genetically modified organisms or GMOs) have 
expanded the range of sectoral interests in biosecurity. 
While a fragmented, sector-based approach may have 
been sufficient to manage known biosecurity risks in 
the past, recent and emerging trends indicate that such 
an approach will not meet today's needs. As a result, 
countries that want to improve biosecurity, 
demonstrate comF>liance with Internationa obligations 
and commitments and/or take advantage of new trade 
opportunities, are asking what is required to realize the 
benefits of a harmonized and integrated biosecurity 
approach (Box 2.2). 

A needs assessment is an essential initial step in 
the process of improving biosecurity capacity. It 
provides a means to identify country level requirements 
and priorities and exploit trade opportunities. It will 
ensure that activities to Improve biosecurity capacity 
are demand-driven and tailored to the specific 
circumstances and requirements that exist at the 
country level. By assessing needs, governments will be 
better able to set priorities and organize their work, 
improve the use of available resources and raise 
additional resources for unmet needs. 

Assessing needs can help to raise awareness 
among different parts of government about the 
synergies and interdependencies that exist across the 
sectors of biosecurity, and the benefits to be achieved 
through a more harmonized approach. This avoids 
duplication of effort and helps to build the foundation 
for improved cross-sectoral information exchange. 


Box 2.2. What motivates countries to 
assess biosecurity capacity needs? 

Governments n%ay deckle to carry out an assessment of 

biosecurity capacity needs for a variety of reasons. For 

instar>ce. they may wish to: 

• determine how to improve the safety of food and 
agriculture products for human consumption: 

• identify ways to better protect animal and plant life and 
health, and the environment; 

« clarify the biosecurity roles and responsibilities of 
different goverrvnent agencies so as to avoid 
duplication of effort and/or improve the quality of 
government services; 

• support the development of a natiorul biosecurity 
strategy and/or sector strategies; 

• demonstrate compliance with international agreements 
and treaties related to hivnan, animal and plant life ar>d 
health and associated protection of the environment: 

• respond to an challenging event (e.g. spread of 
transbourvJary disease, ban on a food or agricultural 
export) that has had negative impacts on public heelth, 
trade or the overall ecor>onTy; or 

• take advantage of trade opportunities, such as to 
access a new market or to consolidate a market 
position 


dialogue and collaboration. At the same time, the 
needs assessment process will enable staff of the 
agencies involved to obtain new insights and skills, 
contributing to organizational learning. 

WHAT DOES BIOSECURITY CAPACITY 
ENCOMPASS? 

Capacity can be considered as “the ability of 
individuals, organizations and systems to perform 
functions effectively, efficiently and sustainably"'^. 
Biosecurity capacity relates to the ability of relevant 
organizations to perform appropriate functions 
effectively, efficiently and sustainably In order to 
protect human, animal and plant life and health, and 
associated aspects of the environment. 


'5 UNDF 1998. Capac^fyassessmanranddetWopmanrina^rams 
and strategK management context. Technical Advisory Papor No. 3. 
January 1990. Bureau for Development Policy. United Nations 
Developmer^ Programme (UNDP). 
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Bioee c u ri ty syetem level: 
Context in which stakeholders involved In 
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DfnrMnalons: Relevant policies, strategies, laws and regulations, 
organizational vrangements and communication 
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Changing 
demands of 
different 
stakeholders 


Organization level: Competent authorities 
and bodies re8ponsrt>le for core biosecurtty fur>ctlons 
(k>ctuding those responsible for outsourced tasks) 

Dimensions: Leadership, strategic focus, structure, 
operatiorkal principles, procedures, resources (human, 
flnanctai. mformation). culture, infrastructure, etc. 



Environmental 

issues 


PuMc 

awareness 

and 

perc^tions 


individual Level: 

People in organizations (above) 

Dimensions: 
Knowledge. skiNs. 
competencies, work ethics, etc. 


i 

Governance 


X 

Socio- 

econom/carrd 

poilWcai 

enWronmerrf 


As illustrated in Figure 2.1, biosecurity capacity 
encompasses: 

I. An enabling system uride^inning the various 
aspects of biosecurtty through the provision of 
sound policies, laws and regulations, adequate 
resources, a mechanism to facilitate inter-agency 
collaboration on cross-cutting issues and effective 
communication channels, 
ii. Organizations (competent authorities and 

competent bodies^^ with the mandate and ability 
to perform the core functions required to 

Figure developed based on concept of capacity wittiin a systems 
context. UNDP. 1998 

An officiatly-recognized body acting under the supervtston and 
control of a competent authonty. 


adequately identify, manage and prevent 
biosecurtty risks in all sectors, 
iii. Indivkfuats with skills arid expertise in biosecurity 
and its sectors, and the ability to apply these 
attributes to effectively manage the risks faced in 
accordance with their roles and responsibilities. 
Assessing biosecurity holistically examines the 
contribution and p>erfofmance of each of the levels (the 
system level, the organization level, and individual 
level) as shown in Figure 2.1 . 

ANALYTICAL FRAMEWORK TO ASSESS 
BIOSECURITY CAPACITY NEEDS 

Existing methodologies to assess capacity needs in 
biosecurity are based on a sectoral approach. This 
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Table 2.1. Levels of analysis 


Level of anatyehi 

Dimensions of Capecity 

System Level 

Policy framework 
Legal framework 

Organizational arrangements (iixludmg coordination} 
Communication 

Sectors of biosecurity / 
Organization Level 

Mandate, roles and responsibilities of sector competent authortties arxf competent bodies 
Core btosecurity functions (deliverables) 

Operational prir>oples and procedures 

Resources (human, fir^cial, infrastructure, information, other) 

Linkages and Interdepertdencles 



Table 2.2. Core biosecuhty functions based on a risk analysis approach 

Risk Assessment Risk Management Risk Communication 

Sdsntific research and advice Risk communication 

Diagnostic services Risk profiling and priority setting 

Assessing and responding to btosecialty needs 
Standard settir>g and implementation 
Quarantine and certification 
Inspection, vertflcation and enforcement 
Emergency preparedrtess arxj resportse 
Monrtohr>g and surveillance 


serves the purpose for which these tools were 
developed. However, the lack of attention to cross- 
cutting functions and issues makes it difficult to use 
these sectoral tools to generate a comprehensive 
assessment of cross-sectoral biosecurity capacity in a 
contemporary setting. 

The analytical framework in Table 2.1 provides 
guidance to assess capacity needs across the entire 
biosecurity arena. The focus is on dimensions of 
capacity that cut across the sectors of biosecurity and 
their respective organizations. This encompasses 
dimensions of capacity in: 

■ the overall biosecurity system (including policy 
framework, legal framework, organizational 
arrangements, communications); and 

■ the competent authorities and competent bodies 
responsible for core normative and technical 
furKtions that are necessary for biosecurity. 

Looking at the system level in more detail: 

■ The policy framework defines a country's 
overarching biosecurity goals and objectives, as 
well as the broad course of action to be followed. 
Policy frameworks vary in accordance with 


specific national (or sub-national) needs and 
circumstances. 

■ The legal framework delimits general and specific 
rights arKf obligations of stakeholders involved in 
biosecurity including those parts of government 
with responsibility for the delivery of core 
biosecurity functions. It defines a system of 
enforcement, penalties and appeal. 

■ The organizational arangements refer to the type of 
mechanism through which stakeholders collaborate 
in the planning, budgeting. deUvery and monitorir>g 
of core biosecurity functions, and the 
interdependencies and relationships between them. 
The definition and division of these core functions 
provides the link between the system level and the 
organizational level, by defining how normative 

and technical rotes and responsibilities are 
distributed among specific government agencies 
and/or through sub-contracts to other stakeholders 
(third parties). 

■ Communication encompasses the information 
flows and dialogue between the stakeholders 
involved in biosecurity. 
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Process to assess biosecuhty capacity 



At the sectoral/organizational level, this guide 
examines the capability of relevant competent 
authorities (in terms of their mandate, structure, 
processes, resources, infrastructure, etc.) to deliver 
core normative and technical functions of biosecurity 
based on a risk analysis^^ approach. Table 2.2 broadly 
categorizes these functions in terms of the three 
components of risk analysis (risk assessment, risk 
management and risk communication). These 
functions may be provided by the public and/or private 
sector, and planned, funded, delivered and/or 
monitored in different ways. In some cases, countries 
may utilize external resources in particular situations 
(e.g. risk assessments carried out by other national 
governments or international bodies, diagnostic 
services in another country) rather than perform the 
function themselves. 

The scope of this analysis is limited to capacity for 
relevant cross'sectoral tasks. Existing sector-specific 

Part 3. An Oyefview snd Framework Martuai for Biosecunty Ksk 
Anafyvs. provKies detailed guidance on the use ot risk analysts in 
bioMcurity 


tools (Box 2.1) should be used to obtain a more in- 
depth assessment of specific capacity needs within 
biosecurity sectors as required. 

PROCESS TO ASSESS 
BIOSECURITY CAPACITY NEEDS 

A process to assess biosecurity capacity is illustrated 
in Figure 2.2. This process provides a systematic and 
analytical means to critically examine the nature and 
fserformartce of the existing biosecurity system, 
pinpoint areas for improvement and identify options to 
address these needs: 

■ The first two steps encompass a number of simple 
preparatory steps to clarify why the assessment is 
being undertaken, and ensure broad sponsorship, 
legitimacy ar>d resources. It should be anchored in 
national biosecurity policy or strategy documents 
where these exist. 

■ The following two steps (3 and 4) evaluate existing 
sector-based arrangements for human, animal and 
plant life and health and associated protection of 
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the environment, and assess their capability to 
identify, prevent and manage biosecurity risks. 

■ The fifth step generates a national vision (goals and 
objectives) of desired future biosecurity. 

■ The final steps (6 and 7) identify biosecurity 
capacity needs on the basis of identified gaps 
between “what is" (the present) and “what should 
be" (the goals and objectives) and considers 
options to address them as a means to generate a 
biosecurtty strategy and capacity building action 
plan. 

Although presented here in a linear sequence, the 
actual order in which the first five steps are tackled is 
less important than the fact that they are addressed. In 
practice, some or all of the actions may take place 
simultaneously and there may be different entry points 
depending on the situation. In some settings, time and 
information constraints may make it impossible to fully 
comply with all the steps. In such cases, the 
methodology should be adapted to fit the local 
circumstar>ces without abandoning the approach. 

The way in which this process is used will vary 
according to the characteristics of the country in 
question (including its type of government and political 
structure), the resources available internally (human, 
financial, time, etc.) and access to external assistance. 
The information required can be collected and 
analysed in different ways. Some countries may obtain 
information through expert technical papers reviewing 


available information on the current situation, including 
existing sector-specific capacity assessments. Other 
countries may generate new information with the use 
of surveys, focus group discussions, meetings and 
workshops. In some cases, work carried out through 
CKigoing development projects may feed into the 
assessment. 

This guide includes a number of broad questions to 
support information collection and analysis, and help 
create understanding about the issues among the 
stakeholders involved. It offers tips and practical 
guidance to facilitate the planning and delivery of the 
capacity needs assessment process. 

A participatory and consultative process will 
generally help to build consensus and foster ownership 
of the identified capacity needs, which should increase 
acceptance of any proposed changes and contribute 
to sustainability. Financial resources will be required to 
facilitate information collection and analysis, including 
the hiring of experts and the organization of meetings 
and workshops. Good facilitation will be important to 
the success of the assessment process. Support from 
experienced, external and impartial facilitators may be 
useful, especially when the process encounters 
complex decisions. 

Finally, it is important to realize that capacity needs 
and priorities change over time. Assessing these needs 
is therefore part of an ongoing process of capacity 
building. 
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Seven steps to assess 

BIOSECURITY CAPACITY NEEDS 


STEP 1: OBTAIN HIGH-LEVEL 
SUPPORT 

Since biosecurity cuts across the authority and 
statutory responsibility of different competent 
authorities, the process of assessing and developing 
biosecurity capacity demands cross-sectoral 
collaboration. Clear political commitment and high- 
level backing is essential to establish the basis for this 
collaboration and ensure the meaningful participation 
of different parts of government. Qov^nment leaders 
should visibly endorse an integrated biosecurity 
approach that bridges sectors and organizations, and 
recognize the role of a capacity assessment in moving 
towards this goal. Without high-level political 
commitment, maintained over the longer term, capacity 
building efforts are likely to be unsuccessful, regardless 
of the quality of their design and implementation. 

Ensuring high-level commitment for biosecurity and 
reaching agreement on the need for a biosecurity 
capacity assessment may take time. Politicians and 
government leaders will need to be convinced that 
biosecurity is important (e.g. for public health, 
agricultural and environmental sustainability, the 
ecor>omy and trade). These efforts will be most 
effective when they relate biosecurity to national 
priorities and goals, the challenges faced, the potential 
costs of not taking action and the benefits (for instance 
cost savings, enhanced efficiency of results, improved 
management of risks) to be gained through a 
harmonized and integrated biosecurity approach. 

Recent or current crises can act as a major 
stimulus to achieve this kind of awareness. A focus on 
trade agreements, regional sanitary and phytosanitary 
programmes, the Internatiortal Health Regulations^^ or 
Millennium Development Goals^^ may provide an 

Th«purpos« and scope oMh« IHR (2005) to “pr«v«nl. protect 
against, control and provide a public heatm response to the 
■ntemationaJ spread of disease and which avoid unnecessary 
interfererice with interr\ational traffic and trade*. See Annex 3 for 
further information. 

^ In September 2000. at the United Nations Millennium Summit, 
world leaders agreed to a set of time*bourKl and measurable goals arKl 
targets for developmeni. These eight goats are referred to as the 
Milennium Development Goals (MOGs). For further information, see: 
http;//www un.or^millennkjm 9 oaH/ 


Important Impetus. The “champions" or actors driving 
forward the needs assessment process may differ. For 
instar>ce, the catalyst may come from a national 
development agency or high-level committee (such as 
a congressional committee or a working group 
attached to the prime minister’s office) with the 
mandate to review biosecurity or one of its sectors. 

Tips 

■ Given the numerous challenges and resource 

constraints facing governments, it will be necessary 
to make a strong case in support of biosecurity if it 
is to be endorsed by leaders. In addition, In order to 
ensure that biosecurity remains a priority even with 
a change in government, attention may need to be 
given to obtaining broad-based political support. 
Unking biosecurity to the International Health 
Regulations or Millennium Development Goals, or 
developing a biosecurity policy or act and passing 
it through the appropriate national bodies, can 
serve to increase the visibility of biosecurity to all 
stakeholders and establish it as a national priority. 
The appointment of a new senior manager or leader 
to a relevant government portfolio may provide an 
opportunity to seek high-level support. 

STEP 2: AGREE ON THE PURPOSE. 
SCOPE AND PROCESS 

Before beginning to identify biosecurity capacity 
needs, It is essential to have clear agreement on the 
purpose and scope of the assessment, as well as the 
process to be followed. This is important to make the 
best use of the available resources and get the most 
out of the assessment. It will also contribute to 
transparency and reduce the possibility of 
misunderstanding among the agencies involved. 

Defining the purpose of the assessment is 
important to ensure clarity among the participants 
about why the assessment is undertaken and what it 
seeks to achieve. Id^tifying the hoped-for results of 
the assessment will clarify the purpose statement (see 
Tips below). 

Discussing the scope ts necessary to reach 
consensus on the substantive reach of the assessment. 
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Preferably this should encompass alt biosecurity 
sectors. However, in some countries it may not be 
feasible or possible to focus simultaneously on the 
whole biosecurity arena, and the scope may need to be 
adjusted somewhat according to local circumstances. 
The participation of stakeholders is related to the scope. 
Several different parts of government (including sectcw 
competent authorities, and national committees or 
contact points representing SPS, CAC, IPPC. OIE, etc.), 
scientific and research institutes, consumer groups and 
industry are relevant for biosecurity and may be involved 
and/or consulted. At the beginning, it will be useful to 
define the respective roles of these groups in the 
assessment process. 

Reviewing the following key questions can help to 
clarify the scope: 

■ Which sectors of biosecurity will be included? 

• Which government agencies or committees will be 
involved and what will their exact roles and 
responsibilities be? 

a Which other stakeholders (e.g. competent bodies, 
general public, consumer groups. ir>dustry groups, 
academic ar>d research institutes, interest groups, 
will be involved and how? 
a Which international stakeholders (e.g. FAO. 

WHO. OIE. regional organizations) will be involved 
and how? 

Finally, agreement on the process to be followed is 
important to ensure the smooth implementation of the 
assessment and enhance the outcomes achieved. 
Here, participants need to discuss and reach 
agreement on the following: 
a What data gathering is needed and how will it be 
carried out? 

a How will consultation with stakeholders be carried 
out? 

a Will external facilitators/consultants be used and. if 
so, how will they be expected to contribute? 
a What is the expected time frame? 
a What resources (financial, human) are required and 
available? If there is a shortfall, how will it be met? 
a How will the findings be documented and shared? 
a How wilt coordination be ensured? 
a What will be done to er>courage consensus? 

Tips 

a One practical method to facilitate inter-agency 
participation in the process is to establish a small 
team to apply the Guide to Assess Biosecurity 
Capacity. For instance, depending on the country. 


those parts of government that are responsible for 
human animal and plant life and health arvd 
associated protection of the environment as well as 
national committees or contact points representing 
SPS. CAC. IPPC. OIE or other international 
committees, may have a role. Other parts of 
government (e.g. finance, trade, etc.) that make 
decisions with consequences for biosecurity 
programmes may be involved. In addition, 
depending on national circumstances, scientific 
and research institutes, consumer groups, industry 
ar>d/or NQOs will likely need to be consulted. 
However, it will be important to balance 
participation with manageability to ensure that the 
size of the team does not become unmanageable. 

■ In addition to engaging the appropriate stakeholder 
groups, it is important to ensure that the right 
people (i.e. with the relevant professional 
background, subject knowledge, status and 
personal skills) are involved, and that they have 
sufficient time to devote to the assessment. 

■ Documenting the decisions taken during this step 
in a short purpose statement, which would serve as 
terms of reference for the team, will enhance 
transparency. 

■ It is wise to Identify as many po^ible sources of 
funding (internal and external) for follow-up to the 
capacity assessment as early as possible in the 
process. An effectively carried out assessment will 
come to nothir^g unless resources are available for 
capacity building activities. Informing potential 
donors that the assessment is being carried out is a 
useful first step. They may be interested in 
supporting and/or participating in the assessment 
process. Indeed, in some cases, they may be more 
likely to support the findings and provide resources 
for follow-up activities if they have been actively 
involved from the outset. 

STEP 3: PROFILE THE BIOSECURITY 
CONTEXT AT THE COUNTRY LEVEL 

The third and fourth steps in the capacity assessment 
process ask: What is the current situation of 
biosecurity capacity arKi performance? TTiey seek to 
understand the context for biosecurity at the country 
level, and to identify the resources available, the 
stakeholders involved and the outcomes currently 
achieved. Triis analysis will provide a good 
understanding of the baseline or current situation. It 
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will reveal to what extent there is a consistent and 
coordinated approach to biosecurity, which will be 
useful in Identifying the capacity needs to move 
towards a hannonized and integrated approach. 

Step 3 examines the context for biosecurity at the 
national level. It considers the Issues and general 
needs that are relevant in the country including the 
prevailing challenges and opportunities. Understanding 
these factors is important because they profoundly 
shape ar>d influence biosecurity related goals, 
programmes and activities, and provide the drivers of, 
and constraints to. change. 

The following key questions can be used to help 
generate a profile of the biosecurity context in the 
country; 

■ stwctunU factors influence biosecurity? 
Structural factors that have a major influence on 
biosecurity are beyond the influence of the 
stakeholders involved. These include geography, 
natural resources, regional influences, economy, 
trade, etc. 

• Which trends in the production, processing and 
distribution (including import and export) of food 
and agricultural products are relevant for 
biosecurity? 

Trends in the production, processing and 
distribution of food and agricultural products - such 
as HACCR cold chain in perishable products, 
increased production and export of value-added 
products, the introduction of research and 
development programmes related to biotechnology 
or the use of pesticides or veterinary drugs - can 
influence risks to human, animal and plant life and 
health and associated risks to the environment, and 
are therefore relevant for biosecurity. 

■ What are the pathways through which biosecurity 
hazards/diseases emerge and spread? 

Biosecurity hazards/diseases can emerge within 
national borders or be introduced from other 
countries. Pathways through which exotic pests or 
diseases can enter a country include animals, 
plants and agricultural products, packaging 
materials, containers, luggage and vehicles. In 
addition, biosecurity hazards/diseases can 
emanate from well-intentioned changes in 
production or processing, which can have negative 
or unexpected impacts. 

■ What cultural percepf/ons and practices are 
relevant for biosecurity? 

Regulatory culture is embedded in socio-economic 


settirvgs. Countries and people perceive biosecurity 
and related risks in different ways. For instance, 
countries may be more or less ready to accept any 
potential risks that may emerge from biotechnology. 
Understanding local cultural perceptions and 
practices is therefore important. 

The profile that emerges from this step will describe 
the various contextual factors that are relevant for 
biosecurity in the country. It will vary across countries. 
For instance, the profile of the biosecurity context in a 
small island state with an active fishery sector but 
limited animal or plant production will be different from 
that in a land-locked country whose agricultural 
production system is dominated by a few crops. The 
issues of importance to a country that relies heavily on 
food and agricultural exports to generate foreign 
exchange earnings may be different from those of a 
country dependent on food imports for a large share of 
its domestic food consumption needs. Understanding 
these characteristics is essential to ensure that 
biosecurity capacity building activities are 
appropriately planned and delivered. 

STEP 4: ASSESS EXISTING 
BIOSECURITY CAPACITY AND 
PERFORMANCE 

Understanding existing biosecurity capacity is 
essential to be able to identify capacity needs 
accurately and to ensure that the needs identified, and 
any capacity building activities subsequently 
developed, fully reflect local circumstances. 

Existing biosecurity capacity and performarKe can 
be analysed through a situation analysis. Based on the 
framework presented in Table 2.1. this analysis should 
focus on; 

i. the overall biosecurity system encompassing the 
policy, legal and regulatory framework, 
organizational arrangements (Including the 
substantive and financial division of core 
biosecurity functions as well as coordination), and 
communication; 

it. the delivery and performance of core fur>ctions 
(based on a risk analysis approach) that are 
necessary for biosecurity; and 
iii. linkages and interdep^dencies across biosecurity 
sectors. 

Broad areas of interest for this review ar>d analysis are 
outlined in Table 2.3. which offers a starting point for 
discussions to take stock of existing capacity and help 
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Table 2.3. Broad questions to take stock of existing biosecurity capacity and performance 


PoWcy 

framework 

• Have any relevant poMcy reviews been earned out in the last five years? What were the key 
recommendations? VlAtat is the status of their implementation? 

• Which existing policies contain goals and objectives, and/or establish priorittes of relevance to biosecurlty? 

• Which stakeholders have been involved in the fonriulation of these policies? How have they been Involved 
(e.g. as planners, implementers. enforcers, monitors, providers of funding, etc.)? 

• Do existing policies: 

• identify appropriate levels of protection (ALOPs)^' in biosecuhty areas? 

* dearfy define goals and objectives for biosecurity? 

- seek to ensure interaction, consistency and synergy across the sectors involved in biosecurlty? 

- enable resources to be prioritized across the sectors involved in biosecurlty? 

- facilitate choices between competing fiscal prionties? 

Legal and 
regulatory 

framework 

• Which existing sector-specific laws or regulations (at the central, regional and/or local levels) are relevant 
for biosecurlty? 

• How are stakeholders’ roles, responsibilities and rights defined in these laws? What accountabilities are 
legally defined with respect to the delivery of core biosecurity functions? 

• Is legislation comprehensive, consistent and up-to-date? Where are there any gaps or overlaps? 

• Does legislation adequately cover locaMy produced, imported and exported food and agricultural products? 

• Do those involved in delrvering biosecurity functions have adequate powers to perform effectively? 

• Are relevant national regulations harmonized with international norms, guidelines and recommendations? 

• Are risk analysis principles incorporated in policies, laws and regulations? 

• Has a risk analysis approach been adequately utilized in establishing and implementing standards? 

OrganizatxKtal 

arrangements 

• Which government agerx:ies serve as competent authorities with responsibility for: 

- making policy decisions related to biosecurlty? 

- planning and implementing programmes and activities related to biosecurity? 

- providing technical and financial resources for programmes and activities related to biosecurity? 

* providing advice, policies and support to international functions and coordination related to biosecurity? 

• Which other government and non-government stakeholders are involved in biosecurity, and how (e.g. role in 
the formulation of national development plans or priorities, resource aftocalion. compliance with policies and 
regulations, etc.)? 

• Which government agencies serve as official contact points for CAC. IPPC/CPM, OlE. CBD and Cartagena 
Protocol, the WTO SPS arxl T6T Committees? Who are the members of any such national committees (if existing)? 

• Which competent bodies (if any) are contracted to deliver core biosecurlty functions? What serviceB do they 
provide? 

• Do any inter-agency processes, groups or other coordination mechanisms focused on biosecurity exist? If 
existing, what is the purpose (e.g. plan or prioritize activities, resource allocation decisions)? How do they 
operate and what are the strengths and vreaknesses? 

• Does a preilminaiy evaluation identify any overlaps or gaps in the dekvery of core biosecurity functions? 

Communication 

• How do competent authorities and competent bodies involved In bioseci^ty comminicate and share Information with: 

- each other? 

- relevant national stakeholders (e.g. industry, scientific institutes, interest groups, consumers)? 

• other national governments, international organizations (e.g. CAC. FAO, OlE. IPPC/CPM. WHO) and 
int^ational committees (e.g. WTO SPS Committee)? 

• How is communication of cross-cutting tssues related to biosecuhty handled? 

• How do official contact points and committees (where they exist) related to the WTO SPS Agreement. Codex, 
IPPC/CPM and OlE communicate with each other and work together? 

• What have been the expenences to date with communication on matters related to b»o security (e.g. national 
response to an emergency)? 

Sectors of 
bfosecurrty / 
Risk analysis 
functions 

• What core biosecurity functions are provided by competent authorities or bodies? 

• Wtiat established policies, rules and regulations govern the delivery of these functions? 

• Which stakeholders are involved m the delivery of these functions? What are their respective roles and 
responsibilities? 

• What operationaJ principles and procedures (e.g. guidelines, manuals, standard operating procedures) guide 
the delivery of these functions? 

• What resources (hianan. financial, infrastructure, diagnostic, information, other, etc.) are available for the 
provision of these functions? How are they allocated? 

• Do competent authorities and/or competent bodies responsible for the delivery of biosecurity functions 
interact with relevani stakeholders? If so. how? 

• What relevani external resources (e.g. risk assessments, diagnostic laboratories, intematkxial standards, etc.) 
are available and used by sector agencies? What have been the expenences in this regard? 

(see Annex 6 for more detailed questions on core tiosecurrty fijnetions) 


^ An appropriate l0val o( pnXectkxi is defined as in WTO phytosanitaryrr>easure to protect hianan. animal or plant life or health 

SPS Agreement aa 'The level of protection deemed appropriate by wittan Its territory.* This cortoept is aiso referred to as the acceptable 

the Merrtoer (countty of WTO) estabirshirvg a sanrtary or level of rtsh. 
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create understanding about the issues among those 
involved. These questions may be posed to 
stakeholders during focus group discussions or 
individual interviews. They are illustrative of the types 
of inquiries that should be made, and should be 
adapted as required based on the particular 
circumstances in the country (including the specificities 
highlighted in the country profile and the number and 
type of stakeholders concerned). Where available, the 
main findings and conclusions of sector-specific 
capacity evaluations should be examined and 
considered as part of this analysis. 

By critically examining the overall framework for 
biosecurity and assessing the outputs achieved by the 
competent authorities and bodies Involved in delivering 
core functions, it will be possible to generate a picture 
of current biosecurity capacity. This analysis will reveal 
strengths and weakr>esses that cut across the sectors 
of biosecurity. as well as those within the sectors of 
biosecurity. In particular, the information and insights 
generated through this process will help policy and 
decision makers determine to what extent: 

■ existing policies and legislation related to biosecurity 
are effective, and where there are weakr>esses; 

■ organizational arrangements for biosecurity and 
communication among the concerned stakeholders 
are effective: 

■ the capabilities of the competent authorities and 
bodies tasked with core biosecurity functions are 
adequate in the context of the risks faced; 

■ the outcomes and outputs achieved are 
satisfactory, both on a sectoral and cross-sectoral 
basis; and 

■ cross-sectoral aspects of biosecurity are 
recognized and addressed in a system in which 
different stakeholders are involved. 

The assessment of existing biosecurity capacity and 
performance may yield a great deal of Information, 
which will be important to identify biosecurity capacity 
needs. The fir>dings s^nll provide a measure or baseline 
on which to monitor progress in the future, and should 
be clearly documented. In addition, it may be useful to 
synthesize and summarize the findings in a way that is 
easily communicated to officials in key leadership 
positions. 

Tips 

■ Taking stock of relevant sectoral assessments and 
evaluations will build on previous work, save time 
and enhance the use of resources. Several 


countries have already applied one or more of the 
existing sectoral tools to assess capacity needs in 
particular aspects of biosecurity. Where relevant 
reports and assessments exist, it makes sense to 
incorporate their findings wherever possible. 

■ Different techniques can be used to support 
information collection and ar^ysis. For instance, 
conducting a stakeholder analysis provides a 
means to: t) identify the government agencies (and 
any organizations contracted by them) responsible 
for core biosecurity functions; ii) characterize and 
assess the relative importance of their roles; and 
iii) understand the relationships between them (see 
Annex 7). Preparing a Venn diagram22 is a useful 
way of illustrating the relationships between the 
competent authorities, bodies and other 
organizations involved in biosecurity. and the extent 
to which they have overlapping rotes and/or 
interact with each other. Conducting a SWOT 
analysis.23 with the support of the questions in 
Table 2.3, will help to arrive at a common 
understanding of reality among those involved in 
the assessment (see Annex 8 for an illustrative 
SWOT analysis scenario for biosecurity). 

• Thinking about the shortcomings in recent incursion 
responses and/or the biosecurity issues that have 
gained media or political attention in recent years 
will be useful to inform the review and analysis of 
existing biosecurity capacity and performance. 

■ The public and other stakeholder groups may have 
diverging views and perceptions of the existing 
biosecurity situation and its adequacy. Asking 
various people the same questions helps to confirm 
the accuracy of information collected. 

STEP 5: DESCRIBE THE DESIRED 
FUTURE SITUATION (GOALS AND 
OBJECTIVES) OF BIOSECURITY 

Developing a shared vision of desired future 
biosecurity is crucial to identifying capacity needs and 
actions to effectively respond to these needs. This 

” Venn cjtagrame are used to illustrate the reiationahipe between 
different groups of stakeholders, they are made up of a variety of 
circles representir>g (Afferent staKehofders. The location ar>d size of 
these circles depicts how the concerned stakeholders interact with 
each other. 

^ SWOT arulysis is a strategic plannir>g tool that can be used to 
Identify and assess strengths arxl weaknesses, as well as the range of 
opportunities and threats faced. 
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Stage of the process provides a means through which 
those involved can begin to move towards a more 
coherent approach on both a sectoral and cross- 
sectoral level. One of the outputs will be the 
development of a set of national goals and objectives 
for biosecurity that are supported by key stakeholders. 

Defining the desired future situation of biosecurity 
permits the concerned government agencies and other 
stak^olders to discuss and reach consensus on the 
goals, objectives and desired outcomes of biosecurity 
in the medium term (some period beyond the next 12 
to 18 months, consistent with national planning and/or 
budgetary processes). It offers an opportunity to think 
beyond day-to-day issues and crises in order to foster, 
develop and sustain cooperation, collaboration and 
partnerships. The vision that emerges will map out a 
strategic direction for biosecurity that cuts across 
sectoral interests and effectively guides policy and 
decision-makers. 

A description of the desired future situation of 
biosecurity can be developed through discussions and 
brainstorming sessiorts involving competent authorities 
and bodies. Some countries may decide to involve other 
groups (such as industry, academic or scientific 
institutes) given their contribution to biosecurity, for 
instance through compliance with regulations or their 
creation and provision of scientific knowledge. Whatever 
the case, the process will be iterative and should be 
flexible and sensitive to national needs and conditions. 
Similarty. while the vision, goals and objectives that 
emerge from these discussions should be forward- 
looking arxj ambitious, to be feasible, they should also 
be based on an hor>est and realistic urKlerstanding of 
the existing capacity and resources available. 

The following key questions will provide focus to 
discussions on the future situation: 

■ What outcomes are expected of the biosecurity 
system? 

■ How should biosecurity outcorr>es be enhanced in 
the future? 

■ What would the biosecurity system achieve as a 
whole If it worthed effectively and maximized 
potential cross-sectoral gains? 

By evaluating responses to these questions, it will be 
possible to define the outcomes that are desired in the 
future. Examples of generic outcomes include: 

• Biosecurity system is able to protect the public 
from zoonotic and pest-bome diseases. 

■ Border controls are able to effectively control the 
entry and exit of unwanted pests and diseases. 


■ Biodiversity is protected from damaging diseases, 
pests and invasive alien species. 

■ Plant and/or animal agricultural production is 
thriving. 

> Consumers and other stakeholders trust that 
biosecurity risks are managed effectively and 
transparently. 

■ Food and agricultural exports meet sanitary and 
phytosanitary requirements of trading partners. 

Such outcomes will set out a clear direction for 
national biosecurity and provide a solid basis on which 
to develop concrete actions as part of a capacity 
building action plan. They should be translated into a 
vision or policy statement and supporting goals and 
objectives, which will express in clear and. where 
possible, measurable terms what the country seeks to 
achieve. An example of the vision for biosecurity 
developed by New Zealand, after an extensive 
consultation process, is presented in Box 2.3 as an 
illustration. 

Tips 

• There are different ways to define the desired future 
situation of biosecurity depending on the country 
situation and the resources available. It can be 
generated by a few people during meetings and 
brainstorming sessions that extend over a whole or 
half day. In other circumstances, more extensive 
consultation can be carried out with stakeholders, 
which will require more time and/or resources. 

■ In situations where a number of stakeholders with 
different backgrounds and perspectives are 
involved, or when there is limited knowledge about 
biosecurity or the benefits of a coherent approach, 
it may take time to reach a vision of the desired 
future of biosecurity. In such cases, increasing 
awareness about a biosecurity approach and/or 
invdving an external facilitator may be useful. 

■ The vision, goals and objectives defined during this 
step should be ambitious but also realistic based 
on an und^tanding of the present level of 
capacity and resources available. They should also 
be reviewed periodically to take into account 
technical progress, policy development or other 
changes in the biosecurity cortiext. 

■ Reaching decisions on ALOPs for different hazards 
of human, animal and plant health importance (i.e. 
health outcomes) and ensuring that biosecurity 
measures achieve ALOPs on an on-going basis 
presents a considerable challenge. As a 
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Box 2.3. Our vision - New Zealand’s biosecurity in 2010 


*New Zealanders, our unique natural resources, our plants 
and animals are all kept safe and secure from damaging 
pests and diseases' 

in 2010 ...New Zealand has a high performing, 
integrated system for managing biosecurity risks to the 
economy, environment and hunnan health. New Zealanders 
understand and have confidence in the biosecurity system; 
committed and playing their vital role, from pre-border 
through to pest management. 

Biosecurity is making a significant contribution to 
achieving a range of goals for the economy, environment 
and human health, including: 

• Protecting marine and terrestrial primary industries and 
^litating exports and tourism: 

• Protecting New Zealand's indigenous biodiversity - our 
native species, natural habitats, ecosystems and 
landscapes; 

• Enabling sustainable use of natural resources and 
protection of the natural environment; 

• Maintaining the relationship between Maori and their 
culture and traditions with ancestral lands, waters, sites, 
waahi tapu and taonga; 

• Protecting the health of New Zealanders from zoonotic 
and pest-bome diseases and from venomous species; 
and 

consequence, it will be necessary to include 
outputs as well as outcomes when formulating 
objectives of the biosecurity system. Examples of 
outputs are: level of compliance with regulatory 
standards, competencies achieved by inspection 
staff, level of understanding achieved by the public 
in risk communication programmes, etc. 

STEP 6: IDENTIFY CAPACITY 
NEEDED TO REACH THE DESIRED 
FUTURE SITUATION 

Following the analysis of existing capacity and 
performance and the development of a vision of the 
improved future situation, the final two steps in the 
capacity assessment process focus on the diagnosis and 
analysis of needs ar>d options to address them. In 
biosecurity. as elsewhere, one size clearly does not fit all. 
Although competent authorities responsible for 
biosecurity in different countries may face similar issues 
and perform comparable functions, the individual 
circumstances, operating environments, competencies, 
resource availability and goals may vary greatly. As such, 
it is essential that actions to develop capacity are based 
on an accurate and comprehensive diagnosis of needs. 

Step 6 is crittcai to be able to effectively identify the 
requirements to develop and implement a harmonized 


• Reducing the damage caused by pests and diseases 
introduced in the past. 

New Zealand's biosecurity system is providing evolving 
protection as risks are identified and change. Decisions are 
made on a case-by-case basis within a consistent, 
transparent decision-making framework. Cooperating 
agencies are clearly accountable and reporting on 
performance. A comprehensive review of the Biosecurity 
Strategy has just been completed, with refined goals and 
adjustments to programmes agreed. 

New Zealanders have confider>oe in the management of 
biosecurity nsks and are satisfied there is strong leadership 
and commitment at all levels. The biosecurity system is welt 
organized, information is shared and efforts are well 
coordinated and focused. 

Decisior^ are founded on good information, based on 
quality science, taking into account the full range of values 
at stake and with transparent tradeoffs. There Is efficient 
use of the biosecurity budget and biosacurTty risk 
management (from pre-border to pest management) 
provides an appropriate and sustainable level of protection 
for New Zealand. 

Source.- Reproduced from: Protect Ntw Zmtand. 7?m Stosecurify 
Strategy for New Zetland. August 2003. (svaiable at: 
httpyAiwww.bio 6 ecur(ty.govt.n 2 ^bio- 8 trategy/biostr 8 tegy.pd() 

and integrated biosecurity approach. It focuses on the 
Identification of capacity needs at the v^ious 
interfaces between human, animal and plant life and 
health, and associated environmental protection, in 
terms of opportunities to take advantage of cross- 
sectoral synergies and/or to reduce overlaps. The 
needs identified may be related to the biosecurity 
policy framework, legislation, org^izational 
arrangements, communication, and/or the delivery of 
core biosecurity functions (e.g. scientific research and 
advice, diagnostic services, quarantine, inspection, 
etc.) based on a risk analysis approach. 

Given the variations in country circumstances, 
understanding biosecurity capacity needs will demand 
an honest and introspective analysis of the present 
situation vis*d>vis the goals and objectives. The gaps 
in biosecurity capacity can be identified by comparing 
the existing capacity and performance with the desired 
future situation as illustrated in Figure 2.3. The nature 
and scope of the gaps in turn allows the identification 
of capacity needs. 

The following key questions offer a starting point 
for discussions to kJenlify biosecurity capacity needs. 

• What is required to move from the current situation 
to the desired future situation? 

■ What minimum level of capacity is necessary to 
perform core biosecurity functions, ensure cross- 
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cutting aspects of biosecurity are addressed 
effectively, and achieve the goals and objectives 
describing the futi're situati<Kt? 
a What maximum level of capacity could be properly 
utilized? 

a What are the critical capacity needs (i.e. those that 
should be addressed first)? 

Annex 9 reviews and summarizes the questions asked 
during the previous steps and may be useful to help 
organize discussions about the identification of 
capacity needs and ways to address them. 

Sometimes the needs identified will be numerous 
and impossible to address at once. Therefore, it will be 
important to differentiate between what is essential and 
what is simply desirable, and to prioritize the identified 
needs by focusing on the areas, resources and 
capabilities considered most important, as well as the 
time it takes to implement activities including the most 
appropriate sequencing of activities. Identifying needs 
which when acted upon will result in measurable 
achievements is important to the success of 
strengthening biosecurtty capacity. 

Tips 

■ A participatory and inclusive approach to needs 
identification will increase acceptance of any 
proposed changes and enhance implementation 
and sustainability. Non-governmental stakeholders 
such as scientific institutes and academia, industry, 
interest groups, etc. can make a useful 
contribution. 

■ Using facilitated workshops is one way to enable 
concerned stakeholders to participate in the 
identification of needs, and ensure that a range of 
opinions is heard and taken into account. 

a Capacity needs may change over time. Therefore, 
capacity assessment should be an ongoing 
process that is reviewed periodically. 


STEP 7: GENERATE OPTIONS TO 
ADDRESS THE IDENTIFIED 
CAPACITY NEEDS 

Assessing biosecurity capacity needs provides a 
means to identify a range of ways to strengthen 
national capacity to manage biosecurtty risks. Once 
there is a good sense of the country’s biosecurity 
needs and goals, identifying and considering possible 
options to achieve the goals and objectives is the final 
step in the assessment process. This step seeks to 
determine which actions and activities would be most 
effective to achieve the desired future situation in terms 
of expected biosecurity gains, costs and benefits, 
feasibility, affordability, legitimacy and timeliness. On 
the basis of the selected courses of action, concrete 
capacity building strategies and a plan of action can be 
elaborated. 

Of the many options available to address the 
identified biosecurity capacity needs, different options 
wilt suit different countries. Factors such as the nature 
of the existing arrangements for sectors of biosecurity, 
historical and political considerations, the expected 
financial cost or time required, the level of support 
among sector competent authorities (including leaders 
and staff) and/or the human resources available, will 
influence the selection and feasibility of courses of 
action toward a more coherent biosecurity approach. 
Depending on these factors, the options pursued may 
reflect a radically different approach or more 
conventional, incremental changes. No particular 
approach or course of action is inherently better than 
another. 

Some of the possible options to address 
biosecurity capacity needs are indicated in Table 2.4. 
These options offer alternative strategies to achieve the 
identified goals. Several of them can be pursued 
simultaneously and they are not therefore mutually 
exclusive. Annex 10 discusses the options outlined 
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Table 2.4. Possible options to address biosecurity capacity needs with a focus on 
cross-sectoral potential 

Options to strengtrien 
the biosecurity 
policy framework 

Option 1: Align and harmonize exlstir>g sectoral policies related to biosecurity 
Option 2'. Formulate a new nabonal b»osecunty policy 

Opf^ 3: Involve stakeholders in the policy process to reflect the multi-secloraJ nature of biosecurity 
Option 4\ Develop/adopt a regi(^ approach to policy formulation 

Options to strengthen 
biosecurity legislation 

Option J: Review and improve existirtg laws ar>d regulations related to biosecurity 
Opbbn 2: Create a new biosecurity law and supportir>g regulations 

Options to streamline 
organizational arrangemerrts 
for biosecurity 

Opbbn J: Coordmated multi-ageiKy system 
Option 2: Lead agency approach 
Option 3: Independent biosecurity agency 

Opbons to facilitate 
biosecunty communication 

Option J: Regulate risk communication through legislation 

Opb'on 2: Creation of memorar>da of understanding defining roles and mechanisms for 
multi-stakeholder communication 
Option 3: Establish stakeholder advisory groups 
Opbon 4: Develop biosecunty information systems 

Options to improve 
biosecurity functions 

Option f ; Involve competent bodies and/or other third parties in the provision of some 
^security functions 

Option 2: Apply a cost-recovery model for services provided 

Option 3: Use shared infrastructure and technical expertise 

Option 4: Develop shared information systems for specific technical areas 

Option 5: Utilize risk analysis to prioritize nsks and guide biosecurity decision-making 

Option 6: Develop shared trainirtg materials and programmes 



above in greater detail and includes illustrations from 
countries that have adopted a harmonized and 
integrated approach to biosecurity. 

In order to determine the most appropriate course 
of action, and enhance legitimacy and ownership of 
any changes proposed, the options considered should 
be evaluated at a policy and strategic level in terms of 
their expected impact, feasibility, affordability, 
legitimacy, timeliness and cultural acceptability. Ideally, 
this should include an analysis of costs and benefits to 
different types of stakeholders. Such a review will 
generate information that can be used to select the 
most valuable options and help to reduce uncertainty 
during decision making. 

Once the options have been considered and a 
decision reached on the most appropriate course of 
action, the recommendations can be documented in a 
national biosecurity strategy and capacity building 
action plan. 

■ A biosecurity strategy translates high level policy 
into goals and objectives to achieve a specific 
course of action. It provides a bridge from the 
biosecurity vision (goals) to medium-term targets 
and short-term actions, establishes concrete 
linkages between the sectors of biosecurity to 
ensum a harmonized and integrated approach and 
presents a framework for collaboration with 
stakeholders. 


■ A biosecurity capacity buHding action pian cleariy 
describes what needs to be done, and when and 
how to do it. In particular, it addresses the 
incremental actions required to apply a new 
harmonized ar>d integrated approach to biosecurity, 
roles and responsibilities, the timeframe and 
resources required, and indicators to monitor and 
evaluate progress. 

The biosecurity strategy and biosecurtty capacity 
building action plan will be the key outputs of the 
capacity assessment process. They will also: i) 
demonstrate to the international community and 
trading partners the country's commitment to 
biosecurity; ii) provide a useful tool for mobilizing 
support (including resources) for specific follow-up 
activities; and iii) enhance accountability. By dearly 
defining roles artd responsibilities, they will support 
cross-sectoral coordination for improved biosecurity 
outcomes. 

The development of a biosecurity strategy and 
capacity building action plan will be an Iterative 
process, with the assessment of biosecurity 
capacity needs and the ability of government 
and other stakeholders to meet those needs dictating 
the extent of the biosecurity strategy. Goth the 
biosecurity strategy and action plan that result from 
this step should be reviewed regularly during 
implementation. 
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Quid* to assoss capacity 
Seven steps to assess 
biosecunty capacity needs 



Tips 

■ As far as possible, it is advisable to consider the 
main options available in terms of; 

i. expected impact (e.g. level of health or 
environmental protecticm. savings in 
regulatory/enforcement costs, implementation 
costs, nev^ trade opportunities) from the 
perspective of different stakeholders; 
ii) feasibility (e.g. financial and human resources 
available, time required, level of support among 
agencies concerned, ease of implementation, 
political acceptability); 
lii. affordability (e.g. capital/recurrent costs, 
economic returns to investment, cost recovery 
opportunities, overall economic viability); 
iv. efficiency (e.g. rapid and successful response to 
a food safety emergency or cross-border pest 
incursion); 

V. legitimacy (e.g. consistent with national 

development goals and priorities, international 
recommertdations, expert opinion and scientific 
knowledge, etc.); and 
vi. timeliness. 

■ While the exact contents of a biosecurity capacity 
building action plan will depend on the goals and 
capacity needs identified, it will generally include 
the following elements; 

i. a clear link to the goals and objectives of the 
national biosecunty strategy; 

ii. a statement of the overall purpose for 
biosecurity capacity building that clearly sets 
out the overall goals and objectives; 


lii. a list of the key actors involved and their roles, 
the guiding principles and approaches to be 
used; 

iv. a description of the activities required to 
achieve the goals set and address the priority 
needs that specifies the expected outputs, the 
time frame, the specific roles and 
responsibilities of the organizations involved 
(including processes for coordination and 
communication between those concerned); 

V. a statement that clarifies the financial and other 
resources required to carry the capacity building 
activities, the resources already available for this 
purpose, outstanding needs and ways to 
address them; 

vl. criteria and performance indicators to monitor 
progress in implementation so that changes can 
be made if necessary; and 
vii. a performance monitoring programme to ensure 
that the biosecurity goals and objectives are 
being achieved on an on-going basis. 

■ It is important to keep track of reality while drawing 
up a capacity building action plan. Attempting to do 
too much too soon may be less effective and less 
sustainable than a more incremental approach. 

• Considering how other countries have applied a 
biosecurity approach may provide useful 
experiences and lessons. Where resources are 
available, experts from such countries could be 
invited to share their guidance, or study trips 
organized. 
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Introduction 


This manual presents a generic framework to structure 
and guide the application of risk analysis principles in 
biosecurity at the national level. It explores the 
processes and methods that are common to cross- 
sectoral biosecurity risk analysis and develops the 
position that coordinated action across sectors will 
inevitably result in improved outcomes and efficiencies. 
In this way. Part 3 gives effect to the recommendation 
of the FAOAfi/HO Technical Consultation on Biological 
Risk Management in Food and Agriculture (2003) that a 
more collaborative approach to risk analysis is an 
essential ingredient of a harmonized atvj integrated 
approach to biosecurity. 

The manual is not intended to provide a rigid 
framework for application of risk analysis In different 
biosecurity settings at the national level, nor does it 
replicate detailed information on risk assessment that is 
widely available elsewhere. Rather, it focuses on those 
principles and goldmines that are ‘^horizontal" In r^ture 
and advocates for their application in the development 
and implementation of a more harmonized and 
integrated approach to biosecurity at the national level. 

It should be r>oted that principles and guidelines for 
risk analysis in different interr>ational biosecurity bodies 
were developed (and still are being developed) 
according to different contexts, timelines and 
standard-setting experiences. Hence there are 
significant differences in step-by-step terminology and 
processes but there are also strong underlying 
commonalities. The manual draws on these 
commonalities to work towards a common 
understanding of biosecurity risk analysis that will be 
useful at the national level. Differences in terminology 
and processes will inevitably remain between 
biosecurity sectors at the international ievel (e.g. what 
steps are entailed in *'risk management"). However, 
national governments, especially in transitional and 
developing countries, will be able to utilize a common 
cross-sectoral understanding to improve their 
biosecurity, especially where resources are scarce. 

BIOSECURITY RISK ANALYSIS 

The strategic and integrated approach to biosecurity 
that has been presented in Parts 1 and 2 draws heavily 


on the discipline of risk analysis and this has its 
contemporary roots in the emerging global climate of 
"free trade" based on removal of barriers constituting 
unjustified protection of domestic economic 
advantage. Along with freeing up trade in the context 
of human, animal and plant protection, the global 
biosecurity community is increasingly sensitive to 
associated protection of the environment and 
conserving biodiversity as holistic goals. 

This introductory chapter to the manual presents a 
brief narrative on biosecurity risk analysis as applied in 
different sectors and its potential role as a unifying 
discipline across biosecurity sectors, especially at the 
national level. As developed in Parts 1 and 2. the 
chapter reiterates the increasing application of risk 
analysis by international standard-setting organizations 
and bodies, as well as by national governments. It 
develops the position that coordinated action across 
sectors will inevitably result in improved biosecurity 
outcomes at the national level. Examples of the 
interdependence of biosecurity sectors in achieving 
shared goals are provided and the generic gains that 
can be expected from a harmonized and integrated 
approach to biosecurity are summarized. 

Risk analysis processes 
Risk analysis processes are at the heart of 
contemporary approaches to biosecurity. International 
standard-setting organizations and bodies involved 
with human, animal and plant health and associated 
protection of the environment have embraced risk 
assessment as an essential tool to achieve their goals 
and competent authorities operating at the national 
level are bound by recent international agreements and 
instruments to similarly utilize risk assessment. Non- 
government stakeholder interest is fuelled by 
technological advances in detection of hazards that 
constitute potential threats, issues of transparency and 
equity in the establishment and implementation of 
biosecurity standards, and the unresolved scientific 
debate that often surrounds the ability of very low 
levels of hazards to cause adverse health and/or 
environmental impacts. 

While developing the scientific capability to assess 
risks, competent authorities (and other stakeholders) 
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must properly employ other aspects of risk analysis 
(j.e. risk management and risk communication) if they 
are to effectively protect human, animal and plant 
health, and the environment. Risk management 
incorporates different processes to risk assessment, 
with the merging of science, policies and values often 
creating significant challenges for government. 
Effective risk communication relies on different 
processes again (e.g. appropriate participation of all 
stakeholders, including members of the public is a key 
aspect). Importantly, competent authorities must 
Increasingly operate In a "seamless” domestic and 
import/export biosecurity environment when applying 
risk analysis to regulatory activities. 

CHANGES IN APPROACH TO 

BIOSECURITY 

AT THE NATIONAL LEVEL 

Risk analysis as 

A VEHICLE THAT ENHANCES 
CROSS'SECTORAL BIOSECURITY ACTIVITIES 

As described in Part 1 , the emergence of risk analysis 
as a unifying discipline in biosecurity underpins many 
of the changes in approach that are happening at the 
national level (Box 3.1). There is great potential for risk 

Box 3.1 . Risk analysis as 
a discipline that enhances cross-sectoral 
biosecurity activities 

• Risk analysis principles ar>d frameworks have 
comrr>onality across sectors. 

• Risk analysis is an essential means to underpin a 
national biosecurity strategy. 

• A risk artalysts approach is essential to address some 
cfoss-sectoraj biosecurity concerns (e.g. microbial 
resistance to vitittotics). 

• Risk analysis skills can be shared between sectors to 
strengthen technical capability and capacity. 

• Risk assessment facilitates cross-sectoral ranking and 
prioritization of national issues for risk management. 

• Risk assessment is the prin^ary methodology adopted 
by international organizations for standard-setting. 

• Risk assessment modelltrtg facilitates development and 
use of new and innovative control measures. 

• Risk assessment methodology f^litates benefit cost 
analysis in case of competing priorities and/or lack of 
resources. 

• Application of risk management frameworks foster 
consistency in decision-making across all jurisdictions 
of a competent authority(s). 

• Risk communication processes provide a means to 
involve stakeholders in multiple biosecurity sectors mm 


analysis to act as a vehicle to forge strong links 
between biosecurity sectors and embed integrated 
risk-based goals in national biosecurity strategies. 
Integration of risk analysis approaches and resources 
will also help in ensuring public confidence in 
overarching regulatory frameworks and assist In 
optimization of scarce biosecurity resources. 

It should be recognized that effective application of 
risk analysis in biosecurity is fully dependent on an 
appropriate legislative base, Infrastructure and 
regulatory system, as well as equitable stakeholder 
engagement. Risk analysis capability also is a key 
component of biosecurity capacity as indicated in 
Parts 1 and 2. 

PERFORMANCE OF 

THE COMPETENT AUTHORITY 

With legal, structural and administrative changes to 
competent authorities, there is increasing interest in 
tracking the actual achievement of biosecurity goals. 
Risk analysis provides an important basis for 
evaluating the ongoing performance of a competent 
authority. Performance indicators measuring the actual 
health and life^^ outcomes required (e.g. expressed 
reduction in health risks over a particular time period) 
provide the "ultimate” measure of biosecurity 
performance. However, measuring such outcomes is 
often difficult in practice. Performance indicators 
measuring "intermediate outcomes” can provide an 
effective surrogate where risk analysis has established 
a sufficient link between the "intermediate outcomes” 
and the actual health and life outcomes required. 

Where this is impractical, measuring "direct outputs” 
may provide some indication of required performance 
but risk analysis is unlikely to establish a strong, 
quantified link between this third tier and actual health 
and life outcomes. 

In the real world, it is likely that the performance of 
a competent authority will be best assessed using a 
combination of all three types of indicators (Box 3.2). 
Other aspects of performance may also be monitored 
on a periodic basis (e.g. decreasing compliance costs 

^ For the purposes of this martuai. "life’ ts used as a oenertc term to 
cover impacts ol biosecunly activities that are not easily categoroed 
as health impacts. These can be diverse and often remain unquantified 
<e.g. In servicing the CBD. the Subsidiary Body on Scientific. Technical, 
and Technological Advice (SBSTTA) has noted that current means to 
determine the *value* of biologicaJ diversity ar>d its components are 
inadequate). In ecological risk assessment, stakeholder invofvement ts 
essential to identifying and priorttizing valued ecological attributes so 
that appropriate risli assessment can proceed. 
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Box 3.2. Measuring the performance of 
competent authorities 

Measurement of “irithnate outcomes” (i.e. actual impacts 
on health and life caused by a prioritized list of hazards^^) 
provide the most direct indicators of the performance of a 
competent authority. 

Measurement of “^femtediiafe oi/f comes" (e.g. level of 
reduction in priority hazards at particular steps in 
exposure pathways, level of uptake of a voluntary risk 
management option by industry during primary 
production) can be a sufhcient indicator of performance if 
risk analysis has established a strong lirtk to actual 
impacts on health and life. 

Measurement of "direct outputs” that result from 
biosecurity activities (e.g. availability of new standards, 
level of industry compliance with a standard) are generally 
weakly linked by risk analysts to actual health and life 
impacts and therefore are or>ly partial indicators of 
performance 


for industry, improving the business efficiency of the 
competent authority, increasing technical capacity, 
providing regulatory flexibility and supporting technical 
innovation). 

IMPACT OF INTERNATIONAL 
FRAMEWORK ON 
BIOSECURITY RISK ANALYSIS 

International legal instruments and agreements, 
particularly the SPS Agreement, the CBO and the 
Cartagena Protocol on Biosafety, and standard-setting 
organizations and bodies like the CAC, the OIE and the 
IPPC, have played a pivotal role in the progression to 
widespread application of risk analysis at the national 
level as elaborated in Part 1 . The following sections 
describe the influence of some of the most relevant 
ones on biosecurity risk analysis. Agreements, 
organizations and bodies associated with biosecurity 
are presented in Annex 3. 

WTO SPS Agreement 
The WTO SPS Agreement has played a fundamental 
role in promoting the use of risk analysis. A primary 
tenet of this Agreement is that SPS measures are to be 

^ The term "hazard’ is used throughout ths manual to cover all 
bKieecunty sector descnptions o> poter^iai threats to health and kf«. In 
the case of enworwnerttal risk assessment. ‘stFessors’ such as climate 
change and natural disasters may be added to the Impact of hazards 
such as invasive alien species. 


Box 3.3. Key provisions of the 
WTO SPS Agreement relating to 
risk analysis in biosecurity 

• Provides a legal framework covering all sanitary and 
phytosanitary control measures which may directly or 
indirectly affect interrtational trade. 

• Requires that control measures be justified on the basis 
of science and risk assessment.^ 

• Decisions on acceptable levels of risk / appropriate 
levels of protecton (ALOP) should be consistent and 
arbitrary decisions which result in unjustified restrictions 
avoided. 

• Alternative control measures that deliver the same level 
of protection should be judged as equivalent. 

• Countries should harmonize thek biosecurity standards 
with those of internatiorfal organizations to the greatest 
extent practicable 

based on scientific evidence as elaborated through a 
risk assessment (see Box 3.3). The Agreement states 
that “Members shall ensure that their sanitary and 
phytosanitary measures are based on an assessment, 
as appropriate to the circumstances, of the risks to 
human, animal, or plant life or health, taking into 
account risk assessment techniques developed by the 
relevant international organizations”. Importantly, the 
legal framework established by the WTO also contains 
provision for legal recourse where Members encounter 
biosecurity restrictions on their trade which are not 
scientifically justified. Jurisprudence in this area has 
underlined the importance of getting right the risk 
assessments on which biosecurity measures are 
based. 

The SPS Agreement has been successful in 
establishing a solid framework for establishing 
legitimate health protection barriers among countries. 
However, it has become apparent that countries 
lacking the resources to conduct risk assessments, 
carry out epidemiological surveillance and implement 
credible inspection and certification programmes have 
a decided trade disadvantage in terms of exploiting the 
provisions of this agreement. 

Convention on Biological Diversity 
Biological diversity is closely linked to human interests. 
The CBD covers biodiversity protection and 
sustainable use of biological resources relative to the 
introduction and safe management of invasive alien 

^ In some circumstances, provisional controls that are not based on 
risk assessment can be implemented. 
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species and genotypes that threaten ecosystems, 
habitats or species. As with the WTO SPS Agreement, 
the CBD urges competent authorities to implement 
measures based on risk assessment. However, 
international agreement on methodologies remains a 
challenge. The provisions of the CBD are also having 
an increasing influence on managing and controilir>g 
the risks associated with the use ar>d release of LMOs 
resulting from biotechnology. 

Cartagena Protocol 

ON BIOSAFETY 

This Protocol to the CBD covers the safe 
transboundary movement, handling and use of LMOs 
that may have an adverse effect on biodiversity 
(including consideration of any risks to human health). 
The Protocol focuses primarily on LMOs intended to be 
introduced into the environment and that are capable 
of transferring or replicating genetic material (e.g. 
seeds, live animals and microorganisn^s). It also 
contains provisions for LMOs intended for use as food, 
animal feed or processing but only covers GM foods 
that meet the definition of an LMO. Risk assessment is 
a key discipline contributing to risk management of 
LMOs and their products but specific methodologies 
are still under development. As the primary focus of the 
Protocol Is on biodiversity, guidelines for consideration 
of human health issues are very limited. 

INTERNATIONAL 
STANDARD-SETTING BODIES 

The WTO SPS Agreement mc^nlzes the CAC, OIE 
and IPPC as the relevant international standard-setting 
organizations for health and life aspects of food safety, 
animal health and zoonoses, and plant health 
respectively. These organizations are actively 
developing principles and guidelines for application of 
risk analysis within their biosecurity sectors. 

International standards for biosecurity are an 
important resource for countries that do not have the 
means to develop all of their own standards, especially 
where risk assessment is concerned. This is an 
important incentive for countries to fully participate in 
the activities of international standard-setting bodies 
and appropriately represent their interests. Availability 
of international standards also reduces the costs of 
doing business (e.g. risk of fraud and the costs of 
finding reliable trading partners) and Is a pre-requisite 
for the operation of a well-fur>ctioning market. If 
standards are harmonized between countries, they 


naturally facilitate trade (international and domestic) 
and trade itself is generally judged to promote 
ecorwmic development. 

The scope of application of the IPPC is broad 
enough to include LMOs and their products (GMOs) 
that may directly or indirectly damage plants. As the 
mandate also covers wild plants and risks to the 
environment, IPPC also has guidelines for risk analysis 
relating to environmental risks (I.e. specific guidance on 
hazards (pests) that primarily affect other organisms, 
thereby causing deleterious effects on plants or plant 
health in ecosystems). While the role of the IPPC in 
relation to the CBD has recently been clarified, there 
are conceptual differer>ce$ between pest risk analyses 
(PRAs) for LMOs compared with those for the 
environment. 

Scientific activities associated with the CBD are 
supported by the Subsidiary Body on Scientific, 
Technical, arKJ Technological Advice (SBSTTA). This 
Body has noted that it is unlikely that any one risk 
assessment method will ever be optimal and current 
means to determir>e the “value” of biological diversity 
and its components are inadequate. 

INTERPLAY BETWEEN 
BIOSECURITY SECTORS 

Hazards confined to 
A biosecurity sector 
There are many examples where the direct adverse 
impact of hazards may be confined to a biosecurity 
sector but other impacts (e.g. economic, social and 
environmental) are expressed in multiple sectors. 

Foot and mouth disease (FMD) in animals provides a 
case study. The most recent outbreak In the United 
Kingdom occuned in 2001 and 2002. While the 
hazard itself does not cross biosecurity sector 
boundaries, the direct cost of the epidemic to the 
country in terms of losses to agriculture and the 
food chain has been estimated at 3.1 billion 
Pounds Stirling. Indirect costs to businesses (e.g. 
tourism) have been estimated to be a similar amount. 
Significant social losses (e.g. impact on rural 
communities), animal welfare issues (e.g. enforced 
movement restrictions and large numbers of animals 
awaiting slaughter) and environmental degradation 
from disposal of carcasses were other impacts. 

FMD virus can spread via a number of exposure 
pathways in addition to animal-to-animal transmission 
and a significant trade In illegal import of meat for 
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biosecurity sectors 


Box 3.4. Examples of the interplay between 

BSE in Canada is an example of an animal health problem 
that has had a significant rx)n*hea[th impact in other 
biosecurity sectors. Following the detection of a single case 
in a beef animal in Canada in 2003, impacts on differant 
biosecurity sectors were profound.^^ in the animal health 
sector, highly significant financial. ecor>omic and social 
impacts on rural industries and communitiss were driven by 
perceived risks of presence and spread of the agent of BSE 
in the national bowne population. These impacts 
predominantly resulted from imposition of severe trading 
restrictions (on live animals artd animal products) by 
importing countries, extensive loss of healthy livestock as a 
precautionary measure, sale of culled dairy cows into a 
depressed market, and ongoing loss of competrtive market 
advantage due to costs of demon8tratir>g ^freedom”. In the 
public health sector, extensive slaughter of healthy livestock 
as a precautioriary measure resulted In char>ges In the food 
supply. Adverse consumer perceptions ar>d animal welfare 
issues associated with farm disposal / potential 
mistreatment of surplus animats reduced demand for 
Canadian beef even though no human cases have been 
detected. Effective risk communication became a critical 
element in negatir>g strong perceptions of human health 
risk. Disposal of stock also had environmental sector 
impacts that required management and there were spill-over 
economic impacts on the plant sector in terms of the animal 
feed industry. Wider Canadian society bore the cost of the 
fnanciai compensation programme. 

BSE in the United Kir>gdom is an example of an animal 
health problem that has had significant health and other 
impacts in multiple sectors. Many thousar>ds of cattle were 
infected, either clinically or sub-clinically, over the period of 


an epidemic that began in the mid-1960s. Highly si^ificant 
impacts were experienced in all biosecurtty sectors. In 
addition to destruction of clinically-affected animals and 
their cohorts, ongoing surveillar>ce programmes imposed 
high costs and a carcass disposal burden. The emergence 
of variant Creutzfeidt-Jakob disease in people in the United 
Kingdom was a dramatic cross-sectoral consequer>ce of the 
BSE agent in cattle. Epidemiological studies established 
consumption of bovine nervous tissue as the transmission 
pathway. This resulted in marked changes to the animal 
feed industry which flowed through to the global feed trade. 
The absence of a nationally-coordtnated cross-sectoral 
management strategy In the early stages of the ^idernic in 
cattle, including risk communication, hampered risk 
management. Huge financial impacts from lost international 
trade are still beir>g felt. 

Achieving safe arxl affordable food is an example 
of a biosecurity goal that depends on gains from effective 
risk management flowir>g between multiple biosecurity 
sectors. Where sector contributions are effective and 
appropriate, there will be efficient and sustainable 
production of affordable food to the benefit of 
stakeholders in all sectors (e.g. biodiversity confers health 
by providir>g a varied food supply, safeguardir>g against 
climatic and pestilent disasters which may affect one or 
more food sources, acting as a buffer to the spread of 
invasive plants and animals, and providing a source of 
n>edicinal materiaO- Where sector contributions are 
irwffectrve, there may be significant adverse impacts, not 
only in terms of food safety and affordability, but also in 
terms of wrthin-sector animal health, plant health and 
protection of the environment 


human consumption illustrates the need for cross- 
sectoral strategies for prevention and control 

Hazards involving 

TWO OR MORE BIOSECURITY SECTORS 

There also are many examples of the flow of hazards 
across biosecurity sectors that can result in adverse 
impacts in multiple sectors. Pandemic avian influenza 
is now accepted as a non-eradicable zoonosis that can 
have dramatic health, economic and social impacts. 
Further, adverse effects on the environment may be 
expressed through loss of native bird species. 

However, it is possible to recognize incipient 
pandemics through virus surveillance of poultry and 
respond accordingly. Along with effective emergency 


Canadian Aramal Health Coalllion. 2003. Bconotntc /mpAcahons o( 
BSE in CanaOa, 2003. Fml Beport. Calgary, r^ovember. 2003. 

^ Hartr>ett. E-. Adkin, A., Seaman. M., Cooper. J-. Watson. E.. 
Cobum. H.. England. T. Marooney. C.. Cox. A. and Wootdndge. M. 
2007. A quanmatfve assessment of the risks from illegally imported 
meat contarranated with foot and mouth disease virus to Great Britain. 
RiskAnatysis 27 (1);167.201. 


preparedness and response (e.g. landfills ready for bird 
carcasses, ability to test for leachates), public 
awareness and education can do much to minimize 
cross-sectoral impacts. 

Shared biosecurity goals 
A third scenario is the improvement in biosecurity 
outcomes as a whole where nsk management gains 
are made in separate sectors and these gains achieve 
a common biosecurity goal. Ensuring biodiversity and 
the use of pesticides according to integrated pest 
management practices^® are examples of inputs in 
different sectors that contribute to the shared goal of 
safe and affordable food as discussed above. 

MANAGING CROSS-SECTORAL ASPECTS OF 
BIOSECURITY 

Effective management of cross-sectoral aspects of 
biosecurtty obviously requires a coordinated approach, 

79 Way. M. and van Emden. H. 2000 Integrated pest management 
In practice • pathways towards successful application. Crop Prolechon 
19: 81-90. 
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n. Safe and affordable food: 

An example of the interplay between biosecurity sectors In achieving a common goal 



whether in proactive mode (e.g. biosecurity strategies 
to achieve national gains) or reactive mode (e.g. 
emergency response to a disease incursion). National 
biosecurity strategies may be led by government (see 
Annexes 4 and 5) or government/industry consortiums 
(e.g. the Canadian Animal Health Coalition is a group of 
government and industry leaders that is committed to 
strategies and partnerships that will strengthen 
Canada's animal health system and have a positive 
impact on the Canadian economy, livestock trade, 
food safety, animal care and international market 
access). Emergency response is led by government 
but this is also a collective responsibility that requires 
partnerships between central government, 
competent authorities across all biosecurity sectors, 
industry and the general public. Policy documents 


detailing joint roles and responsibilities in emergency 
situations are an essential requirement. Specific 
examples of the interplay between biosecurity sectors 
are given in Box 3.4. 

Achieving safe and affordable food: 

AN EXAMPLE OF A CROSS-SECTORAL 
BIOSECURITY GOAL 

The benefits of a cross-sectoral approach to 
biosecurity are welt illustrated in the case of food 
safety. Vast amounts of food are traded every day and 
governments and international standard-setting 
organizations have a high level of involv^ent in 
protecting the interests of all stakeholders in an 
equitable manner. Consumers as the bearers of risk are 
vociferous in their demands for more stringent food 


Copyrighted material 


6ios«curity risk analysts 
introduction 


safety control measures whereas the food industry (as 
a significant part of the commerciai base of most 
countries) often has legitimate benefit-cost concerns in 
implementing those measures. 

Balancing the importance of protection of health 
and life in all biosecurity sectors while fostering a 
competitive and sustainable food sector is a holistic 
biosecurity chaJlenge.^o The interdependence of 
biosecurity sectors in achieving the shared goat of 
safe and affordable food is illustrated in Figure 3.1 . 
Where biosecurity sector contributions are effective 
and appropriate, there will be efficient and 
sustainable production of affordable food to the benefit 


of stakeholders in all sectors. In these cases, farming 
will also support a diverse rural community that 
contributes to national social goals and plays an 
important role In maintaining the environment in a 
healthy state. 

Increased recognition of the potential for wide- 
scale food-borne threats to public health from acts of 
terrorism enacted in any biosecurity sector is a further 
consideration. Competent authorities need new tools 
such as “vulnerability assessments” to develop 
strategies to prevent, reduce or eliminate intentional 
contamination at the most vulnerable points in the 
food chain. 


^ In this context, it is important to r>ote that many of the factors that 
drive disease emergerwe need to be considered agairtst a backdrop of 
intertsificatoon of agncuttural food production on a globat scale. 
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Risk analysis: 

SCIENCE, POLICY AND VALUES 


Many aspects of biosecurity risk analysis are generic in 
nature and general prirtciples can be readily formulated 
from those independently developed by diff^ent 
international standard-setting bodies and 
organizations. It is widely recognized that risk analysis 
encompasses three main components (risk 
assessment, risk management and risk 
communication), which must be applied within an 
established policy and organizational context. A risk 
analysis approach will only be successful if adequate 
biosecurity infrastructure and operations are in place 
and regulations are adequately enforced. 

Risk assessment involves a scientific process to 
estimate risks to health and life that may be associated 
with a particular food, animal, plant, specific organism 
or environmental scenario. Prevention, reduction or 
elimination of those risks by risk management actions 
can take many forms. Both risk assessment and risk 
management should be wrapped in a “sea of 
communication’' that includes all stakeholders as 
appropriate, and facilitates the iterative and ongoing 
nature of risk analysis. 

A risk-based approach to biosecurity requires a pre- 
eminent role for science. Prior to the enactment of the 
WTO SPS Agreement, traditional biosecurity systems 
were not necessarily based on robust ar>d transparent 
scientific inputs to standard-setting processes, 
especially in terms of risk assessment. The importarKe 
of “good” science^’ to modem biosecurity systems 
canrvot be overemphasized and this places considerable 
technical demands on international standard-setting 
organizations and national competent authorities. 

While good science is essential to risk assessment, 
risk management incorporates considerably different 
processes. Core decisicKis involve balancing scientific 
findings against questions of health and life 
expectations, likely economic, political and social 
impacts, and technical feasibility and cost- 
effectiveness of potential control measures. Merging of 

"Good" science li considerod to t)«: ot>tectiv« and unbiased, 
appropdale to the context of the issue under consideration, 
comprehensive in terms of the scope of the issue, quantitative to the 
extent possbie and pracbcaJ, adequate to meet the lest for sufficiency 
of scientific evidence, and inclusive ol a description of uncertaaity in 
analytical resuits where appropriate. 


policies and values with science in risk management 
presents considerable challenges and has different 
expression in different countries. 

This chapter presents general aspects of 
biosecurity risk analysis. Although each biosecurrty 
sector has developed a different history and usage of 
risk analysis, many aspects are common to all sectors 
and there is a clear ir>centive to identify commonalities 
and introduce the piossibility of harmonizing 
approaches wherever possible arxf practical.^ The 
objective is not only to align terminologies and 
processes to the extent practical, but also to use this 
alignment to promote cross-sectoral activities and 
enhance the achievement of shared biosecurity goals 
at the national level. 

THE ROLE OF 
COMPETENT AUTHORITIES 

Prerequisites for 

RISK ANALYSIS IN BIOSECURITY 

Risk analysis cannot be undertaken in a vacuum. At 
the international level, the legal framework, 
infrastructure, organizational aspects and scientific 
capability are well established and are supported by 
government membership of standard-setting 
organizations such as the CAC. OIE and IPPC. At the 
national level, effective operation of biosecurity 
systems and programmes are prerequisites to the 
application of risk analysis. This should include a policy 
and legislative base that is efficient and dynamic, 
productive engagement with stakeholders other than 
government, and the ability to develop and implement 
appropriate standards (Box 3.5). 

General aspects of infrastructure and operational 
requirements for an adequately-functioning biosecurity 
system are described in Parts 1 and 2. A key aspect is 
the operation of national inspection and audit systems 
in which infringements are subject to penalties and 
measures that are effective, proportionate and 
dissuasive. 

® Because ot the current diversity in bioeecurity nsk anatysis 
terminology, this manual utilizes intematJOrial standard -setting 
organizations as the mam source for developing cross-sectoral terms. 
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Box 3.5. Prerequisites for effective risk 
analysis in biosecurity 

intomationiri l«v«l 

• International legal instruments 

• Intergovenvnental organizations 

• Risk analysis policy 

• Scientific capability 

• Oevelopn>ent of standards and guidelines 

• Monitoring and surveillance using international reporting 
systems 

• Information servicing 

National level 

• Policy and legislation 

• National biosecurity strategy 

• Infrastructure 

• Scientific arKi research capability 

• Development of standards and guidelines 

• Implementation of star>dards 

• Verification, audit and enforcement 

• Emergency preparedriess and response 

• Monitorir>g arxl surveillance 

• Certification 

• Performance measurement 

• Communication systems 

• Trainir>g ■■ 

Currently, many countries have limited capacity to 
implement appropriate control measures for 
biosecurity and to property monitor human, animal and 
plant health and protect the environment. Competent 
authorities must foster new strategic partnerships at 
both the national and international level if they are to 
combat the continuous emergence of new threats and 
achieve biosecurity objectives at source (e.g. primary 
production in exporting countries), at the border (e.g. 
port-of-entry inspection) and domestically. Further, 
developing countries with smalt economies can ill- 
afford traditional sector-orientated approaches to 
biosecurity. Capacity should be increased in a targeted 
manner, with integrated development of infrastructure 
and regulatory systems (see Part 2). 

National biosecurity strategy and 

REGULATORY CULTURE 

The concept of a national strategy for biosecurity has 
gained prominence in recent years in a number of 
countries. Such a strategy becomes a key vehicle for 
fully reaping the benefits of a cross-sectoral approach 
to risk analysis. This strategy should be dev^oped in 
consultation with all stakeholder groups and 
incorporate a “whole of govemmenr approach. 

A national biosecurity strategy helps competent 
authorities operating within different biosecurity 


jurisdictions to support cross-sectoral economic, social 
and environmental sustainability. Regulatory and 
non-regulatory actions to achieve sustainability goals 
should be coordinated across sectors and risk analysis 
is a key discipline in this respect. Regulatory aspects of 
a national biosecurity strategy will inevitably draw on 
opportunities and obligations inherent to international 
agreements and other legal instruments (see Annex 3). 

A change in regulatory culture is an important part 
of the transition to a national biosecurity environment 
founded on science and risk assessment. The potential 
gains from applying a risk analysis approach will only 
be realized if there is an overall political, regulatory, 
industrial and social environment that values and 
supports this approach. Establishing this type of 
culture requires considerable efforts by international 
standard-setting organizations and national competent 
authorities. Unless the latter effectively communicate 
the benefits of nsk analysis to industry, consumers and 
other stakeholders in the national setting, such a 
culture is unlikely to take root. 

International communication 

NETWORKS AND LINKAGES 

A particular need of a cross-sectoral approach to 
biosecurity is involvement in international communication 
networks and linkages. Formal and informal linkages and 
relationships greatly help governments to develop 
biosecurity strategies and establish control measures 
that are up-to-date and appropriate to the ever-changing 
global biosecurity environment. They give competent 
authorities early warning of the emergerK* or re- 
emergence of hazards in other parts of the globe (e.g. 
H5N1 avian influenza, BSE. Kamal bunt in wheat) and 
provide the same information to trading partners when 
these hazards emerge domestically. International 
connections also provide cutting edge information on 
new control n>easures that are being trialled offshore and 
which of those are ultimately effective. Bilateral or 
multilateral trade agreements that contain biosecurity 
provisions are influericed by the experience, knowledge 
and confidence in counterpart competent authorities that 
is gained from ongoing communication and technical 
linkages. 

THE BASICS OF RISK ANALYSIS 

Risk analysis constitutes a complex interplay of tasks. 
At the highest level of generality, risk analysis should 
determine: 
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■ What can go wrong? 

■ How likely is it to go wrong? 

■ How serious would it be if it went wrong? 

■ What can be done to reduce the likelihood and/or 
seriousness of it going wrong? 

Generic aspects 
Despite the use of different terminology and 
methodologies in each sector, many aspects of 
biosecurity risk analysis are generic in nature. There is 
a need to determine the risks that are faced in a given 
situation, decide on the required outcomes or level of 
acceptability of risk, and ensure that there is ongoing 
management to keep risks within acceptable levels. 
Whatever the biosecurity issue, there should be: 

■ A strategic, organizational and operational context 
for risk analysis. 

■ A systematic and structured process for applying 
the components of risk analysis. 

Hazards and risks 
There are various descriptions in the different 
biosecurity sectors as to what constitutes a potential 
threat to health or life and these have been presented 
in Part 1 (Box 1 .4). For the purposes of this manual, the 
general term “hazard”^^ will be applied to cover all 
these sector descriptions. An agricultural product that 
can carry a biosecurity hazard is referred to as a 
“commodity”. Hazards can also be transported by 
other means (e.g. water pooling in used tyres, soil on 
agricultural machinery). 

A clear understariding of the difference between the 
terms “hazard” and “risk" is fundamental to an 
understanding of biosecurity risk analysis. Control 
measures applied to reduce a hazard at a step in a 
biosecurity exposure pathway (or environmental 
setting) by a particular amount cannot be considered 
as “risk-based” unless there is reasonable knowledge 
of the likely decrease in risk that will occur. 

The SPS Agreement establishes two “benchmarks" 
for risks: 

■ The likelihood of entry, establishment or spread of a 
pest or disease within the territory of an importir>g 
Member according to the sanitary or phytosanitary 
measures which might be applied, and of the 
associated potential biological and economic 
consequences. 

“ IPPC does r>o< usually use if>e term "tiazard* but eisteed uses the 
term “pest". For a pest to be subject to pest risK aruilysis (PRA), it has 
to satisfy the crrteria for definition of a regulated pest. 



■ Evaluation of the potential for adverse effects 

on human or animal health arising from the presence 
of additives, contaminants, toxins or disease- 
causing organisms in food, beverages or feedstuffs. 

COMPONENTS OF RISK ANALYSIS 

Risk analysis is commonly recognized as having three 
components: risk assessment, risk management and 
risk communication (Figure 3.2). 

Risk assessment generally involves a scientific 
process to identify and predict risks to health and life 
that may be associated with a particular biosecurity 
hazard or commodity. Management of those risks can 
take many forms and science is merged with values in 
making decisions and establishing control measures. 
Risk communication includes all stakeholders as 
appropriate, and facilitates the iterative and ongoing 
nature of risk analysis. 

Although the availability of a risk assessment is 
generally presented as an Intrinsic component of 
biosecurity risk analysis, competent authorities are 
often confronted with situations where risk 
assessments will be unavailable, or incomplete, in 
respect of specific hazard / exposure pathway 
scenarios. However, knowledge on risks can be 
derived from sources other than risk assessment to 
support risk management decisions (see chapter on 
risk communication). 

Risk assessment 

Risk assessment in biosecurity can be described in 
general terms as characterization of the likely adverse 
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effects to health and life resulting from exposure to 
hazards over a specified time period. In the ideal 
situation, characterization of risks will include 
quantitative estimation of the probability and severity 
of adverse effects to health and life that result from 
exposure to a hazard in a particular circumstance. 

All risk assessments are reliant on scientific data, 
and almost all Include some degree of subjectivity. 

They may employ qualitative or quantitative 
approaches, or a mix of both. Constraints, 
uncertainties and assumptions should be considered at 
each step, together with a final description of 
ur>certainty in the risk estimate. 

Risk assessment methodologies are subject to 
variation, both within and between biosecurity sectors. 
Notwithstandir>g this, there are considerable 
opportunities for simplifying cross-sectoral terminology, 
harmonizing approaches and alignir>g methodologies. A 
detailed description of risk assessment in biosecurity is 
provided in the chapter on risk assessment. 

Risk management 

Risk management in biosecurity can be described in 
general terms as the process of “weighing" control 
measure alternatives by government in consultation 
with interested stakeholders, taking into account 
scientific information on risks to health and life and 
legitimate values-based inputs, and then choosing and 
implementing control measures as appropriate. 

Policies and values in risk management Include 
political, legal, economic, social and environmental 
concerns. Criteria for their application are likely to be 
considerably different in different national settings. 
Where biosecurity commodities are moving in trade, 
the WTO SPS Agreement describes those factors that 
can be Included in risk management decisions on 
international standards. Arriving at a global consensus 
on the weight that should be given to each of these 
factors when setting international standards is 
sometimes problematic. Where possible and practical, 
risk management will include a decision on an 
appropriate level of protection (ALOP). 

Quantifying an ALOP when deciding on a specific 
control measure may not be an easy task. Surveillance 
systems are often inaccurate in attributing adverse 
health effects In a population to a particular hazard 
exposure pathway and in the case of import health 
standards for exotic hazards, the level of protection is 
usually predicted rather than expressed. As a 
consequence. ALOPs associated with a control 


measure or group of measures range from the specific 
to the gerteral. depending on the level of source 
attribution and other factors. In contrast to quantifying 
an ALOP. biosecurity goals incorporated in national 
biosecurity strategies are generally aimed at inspiring 
actions that will Improve the future situation by a 
relative amount. 

Risk managers ideally should know the degree of 
health and life protection they are aiming to achieve 
when deciding on risk management actions. The 
consequences of different levels of protection may be 
expressed in terms of health, economic, environmental 
or other impacts. The risk assessors will likely have 
examined the Impact of different control measures on 
minimizing risks, thereby providing the risk managers 
with scientific information that allows them to more 
objectively reach decisions on the most appropriate 
control measures. An Iterative process continues until 
one or more risk management options that achieve the 
desired level of protection are identified. The overriding 
objective of risk management is maximizing risk 
reduction while ensuring the efficiency and 
effectiveness of the control measure(s) that are 
^ployed. For products in trade, the measures that are 
chosen should satisfy the obligations of international 
trade agreements. A detailed description of risk 
management in biosecurity is available in the following 
chapter. 

Risk communication 
Risk communication can be described as the 
interactive exchange of information and opinions 
throughout the risk analysis process, with explicit 
consideration given to communicating the decision 
criteria applied in risk management. 

Full documentation and transparency are important 
contributors to effective risk communication. Risk 
assessment outputs are often uncertain and 
incomplete. Further, technical inputs on the efficacy of 
different risk management options may be uncertain 
and incomplete in a particular biosecurity scenario. Full 
documentation allows risk communicators to make 
sure that differences between risk assessment and risk 
management Inputs are not masked and the basis for 
decisions is clear to all. 

Communication and consultation needs must be 
planned as early as possible in the risk analysis 
process and should be continually re-evaluated. 
Providing for adequate public participation in risk 
analysis must take into account resource needs and 
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time-spans. The effectiveness of risk communication 
with external stakeholder groups will depend on the 
transparency, inclusiveness, accuracy and timeliness 
with which they are informed. Cognisance should also 
be given to public perceptions of risk that can be very 
different to that of scientists. A detailed description of 
risk communication in biosecurity is provided later in 
this manual. 

Implementation of control measures 
A control measure is any action or activity that can be 
used to prevent or eliminate a hazard or reduce it to an 
acceptable level.^ International standard-setting 
organizations establish standards but do not 
implement them. National competent authorities will 
implement standards either directly (e.g. regulatory 
border inspection) or indirectly (e.g. verification of 
standards that are implemented at farm level by 
industry). 

Optimization of control measures is an important 
principle and involves implementation of measures at 
those steps in the hazard exposure pathway where risk 
reduction measures are most efficient and effective. A 
range of stakeholders may be involved and the 
measures that are chosen by risk managers may not 
necessarily be mandatory (e.g. quality assurance 
programmes administered by furriers, consumer 
education in safe food handling practices, public 
awareness and reporting of invasive alien species). 

Risk management framework 
Application of a risk-based approach to biosecurity at 
the national level requires a systematic process. A 
generic risk management framework (RMF) provides 
the process whereby knowledge on risk, and 
evaluation of other factors relevant to health protection 
and the promotion of fair and equitable practices, are 
used to choose and implement appropriate control 
measures. It should be noted that pH'inciples and 
guidelines for risk analysis in different International 
biosecurity bodies were developed (and still are being 
developed) according to different contexts, timelines 
and standard-setting experiences. Hence there are 
significant differences in step-by-step terminology and 

^ ‘S^rtary phytosanitary measures" as described in the SPS 
Agreement have a very wtde base. For practical purposes, a sanitary 
measure is arry measure applied wlthm the temlory of a Member to 
protect human, animal or plant life or health, or to prevent or limit 
damage from the entry. e$tabl«hmeni or spread of pests. This includes 
aH relevant regulations, requirements, processes, procedures and 
tests. 


processes but there are also strong underlying 
commonalities. The manual draws on these 
commonalities to work towards a common 
understanding of biosecurity risk analysis that will be 
useful at the national level. Differences in terminology 
and processes will inevitably remain between 
biosecurity sectors at the international level (e.g. what 
steps are entailed in *'risk management"). However, 
national governments, especially in transitional and 
developing countries, will be able to utilize a common 
cross-sectoral understanding to improve their 
biosecurity. especially where resources are scarce. 

Application of a generic RMF allosvs decisions to k>e 
taken that are proportionate to the risks involved, 
facilitates innovation and flexibility in implementation of 
control measures, ar>d allows due regard to be taken of 
costs as well as benefits in the broadest sense. 
Regulatory input to a proposed biosecurity programme 
at the national level should be broad enough to 
encompass all relevant components of the hazard 
exposure pathway and should ensure that control 
measures are applied where they will be most effective 
in reducing risks. 

The components of a generic RMF for application 
at the national level are fully developed in the following 
chapter. In addition to managing individual issues, a 
RMF may be used for biosecurity resource allocation. It 
must be recognized that in order to successfully apply 
a RMF in a biosecurity sector, senior management in 
competent authorities needs to have a good 
understanding of risk analysis, and the support and 
participation of key stakeholders. 

Precaution 

It is recognized that uncertainty is intrinsic to risk 
analysis and a precautionary approach is expressed in 
various ways during risk assessment and risk 
management. Many sources of uncertainty exist and 
they should be clearty identified as a risk analysis 
progresses. Precautionary portions may be intrinsic to 
risk assessment rules (e.g. use of safety factors in 
establishment of acceptable daily intakes for chemical 
residues in food) or may be introduced on a case-by- 
case basis (e.g. worst-case modelling scenarios where 
pathogens have a low infective dose and severe 
adverse health consequences). Precaution may also 
have qualitative expression (e.g. labelling guidelines for 
foods derived from modern biotechnology that provide 
for irrformed consumer (ar>d government) choice). 
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ROLE OF SCIENCE 

What constitutes “good science”? 
Competent authorities are increasingly recognizing the 
need for good science as a basis for risk-based 
standard-setting and regulatory action. However, the 
provision of that science can be a demanding exercise. 
In addition to sufficient scientific infrastructure and 
capability being available, the science itseif must be 
robust, targeted and delivered in a timely manner. 
Advocacy of the WTO SPS Agreement for scientific 
justification of biosecurtty control measures as a means 
to achieve the intent of the Agreement is an important 
driver of increasing resource needs in this area. 

In the broadest sense, scientific information that is 
used as a basis for decision-making should be 
adequately evaluated as to its applicability to the 
particular biosecurity scenario in question. The 
information that is requested may be drawn from a 
single scientific study or from a wider body of scientific 
evidence. In either case, evaluation of the "strength of 
the scientific evidence" that is put forward should 
include evaluation of the type, quality and quantity of 
the studies Involved. 

Rating the strength of scientific evidence that is 
used to arrive at a risk estimate is greatly assisted 
when internationally-agreed scientific methodologies 
have been applied, especially if a single scientific study 
Is the source of inputs to the risk assessment. 
Judgement of the sufficiency of the science can involve 
application of a number of criteria including: 
representativeness, reliability and accuracy of Input 
data, nx)del design, treatment of uncertainty and type 
of statistical analysis. 

Risk-based control measures 
Basing control measures on risk assessment is an 
important biosecurity goal but the lack of available risk 
assessment models means that the majority of 
measures will be based on other scientific knowledge 
In the short term. 

Biosecuhty decisions, standards and actions based 
on scientific knowledge of the likely level of reduction 
of hazards at a particular step in an exposure pathway 
can be described as hazard-based. In the general 
case, objective and verifiable scientific information on 
hazard prev^tion and conh’ol will be used to minimize 
exposure to the hazard in a particul^ biosecurity 
scenario, with the expectation that there will be a 
reduction in risks to health and life. 
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Box 3.6. Working definitions for 
hazard-based and risk-based 
controi measures 

Hazard-based. A control measure that is based on 
quantified and vertfiable information on the level of hazard 
control that is likely to be achieved but lacking 
quantitative knowledge of the level of protection that is 
likely to result 

Risk-based. A control measure that is based on 
quantified ar>d verifiable information on the level of 
protection that is likely to be achieved 


Box 3.7. Generai principies of risk anaiysis 
in the context of biosecurity 

• The primary goal of risk analysis should be protection of 
health and life. 

• All aspects of risk ar>alysis applied in a particular 
context should be documented, transparent, and 
available for indeperKfent scrutiny. 

• Risk management should follow a structured ar>d 
systematic process. 

• Risk managers and risk assessors should engage in 
clear and iterative communication throughout the risk 
analysis process. 

• There should be effective communication and 
consultation with all relevant stakeholder groups 
throughout the risk analysis process, with ail information 
and opinion required for effective risk management 
being incorporated into the decisiort-making process. 

• There should be functional separation of risk 
assessment and risk management to the extent 
practicable so as to preserve the scientific integrity of 
the risk assessment ar>d avoid confusion over the roles 
of risk assessors and risk managers. 

• Risk managers should clearty communicate tt>e 
purpose, scope and form of the outputs when 
corrwnissioning a risk assessment. 

• A risk assessment should be fit for its intended purpose. 

• Risk assessment should be based on sound science ar>d 
take into account the whole hazard exposure pathway. 

• Constraints, uncertainties and assumptions in risk 
assessment processes should be expNcitly considered 
by risk managers making decisions. 

• Where appropriate, nsk managers should ask risk 
assessors to evaluate potential changes in risk resulting 
from different risk management options. 

• Risk management should be a continuing process that 
takes into account newly generated data in the periodic 
re-evaluation and review of decisions. 

• Risk analysis should be used where relevant to prioritize 
biosecurity issues for management 

Where risk assessments are available, biosecurity 
decisions. star>dards and actions can be based on 
specific knowledge of the likely levels of risk that will 
result. Decisions on the acceptability of different levels 
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Table 3.1. General international terminology used for risk analysis in different biosecurity sectors 


Footf MlWy 
(CAO 

Anfrmitmitn 

fOlE} 

PWithmitn 

OPPC) 

Btodnenity ana tfm afimronmani 
(CBD} 

Not applicable 

Hazard identification 

Initiation of the process 
(stage 1) 

No Specific terminology 

Risk assessment 
fincliMiing hazard 
identification} 

Risk assessment 

Risk assessment 
(stage 2) 

Risk assessment 

Risk management 

Risk management 

Risk nwiagement 
(stage 3) 

Risk management 

Risk commjrMcation 

Risk communication 

Risk communication 

Risk communication 


of risk / appropriate levels of protection (ALOP) will 
drive the level of stringency of the control measurefs) 
that is chosen. Measures developed in this manner can 
be described as risk-based. 

Wbrking definitions for hazard-based and 
risk-based control measures are given in Box 3.6. 
International standard-setting organizations and 
national competent authorities will continue to increase 
the proportion of risk-based measures compared with 
hazard-based measures so as to reap the full benefits 
of a risk analysis approach to biosecurity. However, 
hazard-based standards are often sufficient to achieve 
biosecurity goals and they will continue to be used in 
many situations. 

GENERAL PRINCIPLES OF 
RISK ANALYSIS 

IN THE CONTEXT OF BIOSECURITY 

Given an understanding of the components of risk 
analysis, a review of international documentation 
on application of risk analysis in different 
biosecurity sectors allows a number of general 


principles to be Identified (Box 3.7). Competent 
authorities should apply these principles when 
designing and implementing all risk-based biosecurity 
programmes. 

TERMINOLOGY USED IN 
DIFFERENT INTERNATIONAL 
BIOSECURITY SECTORS 

General terminology for the main components of risk 
analysis as applied internationally in different 
biosecurity sectors is given in Table 3.1 . Differences 
are inevitably significant and only broad comparisons 
can be drawn when workir>g towards a common 
cross-sectoral understanding of biosecurity at the 
national level. 

Hazard identification is incorporated as a step 
within risk assessment in the food safety sector but is 
regarded as a component unto itself of risk analysis for 
other sectors. Implications of this difference in regard 
to harmonizing terminology and processes across 
different biosecurtty sectors will be discussed in the 
following chapters. 
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A GENERIC RISK MANAGEMENT 
FRAMEWORK FOR BIOSECURITY 


T^>e concept of a generic process for mar>aging risks is 
an important aspect of biosecurity at the national level. 
As well as facilitating consistent and systematic 
approaches to biosecurity within sectors, it provides 
for a more integrated approach across sectors. The 
central role of the risk manager in the generic process 
is implicit in risk analysis guidelines developed by 
international standard-setting organizations and other 
international bodies. 

This chapter describes a generic risk management 
framework (RMF) that provides a simple four-step 
process to work through biosecurity Issues as they arise 
at the national level. This RMF draws from all biosecurity 
sectors as well as wider disciplines such as finance and 
engineering. It provides an opportunity for harmonizing 
approaches across different biosecurity sectors and 
establishes a common basis for implementing national 
biosecurity strategies (Boxes 3.6 and 3.9). While there 
are some variations In the application of these generic 
steps in different sectors, these do r>ot invalidate the 
RMF process described here. 

The RMF emphasizes the generic roles of risk 
managers compared with risk assessors (and risk 
communicators) within an overarching process. It 
allows comparison of the different roles of employees 
working for competent authorities and illustrates how 
biosecurity risk analysis activities at the national level 
do not always correlate to those carried out at the 
international level. 

The first step in the RMF, preliminary risk 
management activities, consists of a number of 
interconr>ected tasks including the commissioning of a 
risk assessment if deemed necessary by risk 
managers. Identification and selection of risk 
management options is the second step in the RMF 
process whereby potential control measures are 
Identified and selected according to appropriate 
decision-making criteria. Implementation of control 
measures is the third step and this Involves actions 
carried out by the competent authority, irvdustry and 
other stakeholder groups. The last step is monitoring 
and review and this is the gathering and analysing of 
data so as to give an overview of the level of protection 
achieved, with review of risk management decisions 
where necessary. 


Box 3.8. Benefits flowing from 
application of a generic RMF process at 
the international and national levels 

• lmprovir>g ur>derstandir)g of risk ar>alysis concepts, 
prir)ciple9 and processes by all stakeholders. 

• Enhandr>g the ability to rank and prioritize biosecurity 
issues for risk management. 

• Clarifying the rotes of risk assessors and risk managers 
when evahiating a biosecurity issue and deciding on 
control measures. 

• Facilitating systematic, transparent arxJ consistent 
decisions on level of protection and assoctated 
regulatory and/or non-regulatory control pleasures. 

• Facilitating innovation aryj flexibility in selection of 
control measures. 

• Strengthening ri^ communication as a result of the 
participatory and iterative nature of the RMF process. 

• Promoting a more harmonized and integrated approach 
to cross-sectoral biosecurity. 

• Streogthenlrig scientific capability due to sharing of 
experience and methodologies 


Box 3.9. Additional benefits 

flowing from application of a generic RMF 

at the national level 

• Providing a systematic, flexible and credible science- 
based process for addressirtg all national biosecurity 
issues, even when ri^ assessment information is 
limited. 

• Availability of a systematic means for incorporatir>g 
international scientific information and starKlards into 
national biosecurity programmes. 

• Providing a common cross-sectoral basis for 
developing national biosecurity strategies. 

• Allowir>g systematic and consistent implementation of 
risk-based control measures. 

• Promoting efficient alkx:ation and sharing of scientific 
resources. 

• Assisting measurement of the overall performance of a 
competent authority. 

• Ensuring a better-informed and involved public, 

At the national level, there are many forces 
competing for technical and operational resources 
within and between biosecurity sectors. A RMF 
approach can be used to help prioritize national issues 
and their resolution so that limited resources be 
used in the most effective and efficient manner. 
Measuring the performance of a competent authority in 
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Components of a generic RMF 



Preliminary 
risk management 
activities 



Monitoring 
and review 


identification 
and selectkMi of 
risk management 
options 



Implementation 
of control 
measures 



an overall sense also relies on systematic application 
of each component of the RMF to give quantitative 
expression to performance indicators. 

THE RMF 

Components and process 
The generic RMF has four main components (Figure 
3.3) and these will be explained in detail later in the 
chapter. Risk communication Is continually played out 
as application of the RMF process progresses. 

The process of applying the components of the 
RMF is cyclical, iterative and ongoing, with monitoring 


and review likely to lead to new control measures over 
time. Availability of a RMF gives utility to the individual 
elements of risk analysis (risk assessment, risk 
management and risk communication) which are often 
descnbed without reference to a process for practical 
application. 

Scope 

A generic RMF must be capable of dealing with all 
biosecurity issues whether large or small, short-term or 
long-term. This requirement goes far beyond responding 
only to problems and emergencies. Competent 
authorities address issues associated with maintaining 
the biosecurity sfafus quo (e.g. equivalertce 
determinations for import health standards) and have to 
screen many more issues for their likely significance and 
need for action (e.g. interr\atk>nal Information networks 
continually Identify new. emerging and re-emerging 
hazards). Competent authorities ^so have to constantly 
Initiate projects to develop new regulatory standards 
and review old ones, often in institutional situations 
where there is a shortage of technical resources. Risk 
managers may have to manage the above scenarios in 
the absence of robust risk assessment. 

The generic RMF provides the flexibility to achieve 
the above goals. In its entirety, it is cyclical, iterative 
and ongoir>g. Risk managers can initiate the RMF at 
any step in the process and carry out sequential 
activities to the extent relevant to the biosecurity issue 
at hand. Principles governing application of the RMF 
should ensure that whatever the series of activities 
commissioned, risk management decisions will be 
transparent, consistent and proportional to the risks 
involved. 


Table 3.2. Terminology used by different international organizations in relation to a generic RMF 

Geiwtc RMF 
(BiosecxMttyi 

Foodsatefy 

(CAC) 

Ammal heatth 
(CMR 

Plant ttaalth 
(fPPCi 

Biodh/erstty and tha 
tha anvinnmant (CBD) 

Preliminary 

risk management 

activtties 

Prelirrvrkary 

risk management 

activities 

No specific terminotogy 
but would include 
hazard lOentiTtcation 

includes initiation 
of the process 
(stage 1) and risk 
assessment (stage 2) 

No specific terminology 

No specific terminology 

No specific terminology 

Risk evakiation* 

No specific terminology 

No specific terminok>gy 

Identification and 
selection of risk 
mar^agement optior^ 

Identification and 
setection of risk 
management options 

Option evaluation 

Risk mar>ag6ment 
(stage 3) (the evaluation 
and selection of options) 

No specific terminoiogy 

1 mplementation 

Implementation 

Implenwitabon 

Impiementation 
(stage 3 and beyond) 

Impiementation 

Monitoring and review 

Monitoring anOreview 

Monitoring ar>d review 

Morutonr^g and review 
^sfage 3 and beyond) 

Mentoring and review 


* Ptftk evMMAon IS the fvDoess of comparing the rrs<r estimatad inthensM assessment with the Member Cot/ntry's ALOP 
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Concurrence of the generic RMF with 

INTERNATIONAL TERMINOLOGY 

An important goal of this chapter is to demonstrate 
that key parts of a generic RMF are already described 
in texts developed by international standard-setting 
bodies and organizations (Table 3.2) and these can be 
drawn together to form the components of a generic 
biosecurity risk analysis process for application at the 
national level. At the same time, creation of new 
terminology must be kept to a minimum. Those 
working within an international sector will continue 
according to their own terminology (and practices) for 
some time to come but a generic biosecurity RMF 
does offer the opportunity for hamionization of terms 
over time. 

The degree of concurrence between the process 
described in the generic RMF and risk management 
processes described by international organizations is 
discussed in Box 3.10. Inevitably there is some cross- 
over between use of the term “risk management" in the 
RMF context (which emphasizes a complete risk 
analysis process administered by risk managers), 
compared to use of the term “risk management” in 
individual biosecurity sectors (which more reflects a 
component of risk analysis). 

FUNCTIONALITY OF 
THE RISK MANAGER 

Governments as risk managers 
Although other stakeholders participate in risk analysis, 
government essentially is the risk manager in 
biosecurity. At the international level, risk management 
is the responsibility of government representatives 
participating in standard-setting and other normative 
activities. At the national level, it is the competent 
authority having jurisdiction that makes the final risk 
management decisions and has the overall 
responsibility for ensuring that control measures are 
properly implemented and complied with. 

International organizations use a RMF process 
primarily to develop standards but they do not 
implement those standards. However, risk managers in 
national competent authorities have a functional role in 
all steps of the RMF process (Rgure 3.4). They may 
implement control measures directly (e.g. import 
irispection of agricultural commodities by government 
inspectors) or they may verify control measures 
implemented by officially-accredited bodies or industry. 
When a selected risk management option does not 


Box 3.10. Concurrence of the generic RMF 
process with “risk management” processes 
described by international organizations 

The generic RMF process described In this manual is very 
similar to that In a number of draft risk management 
documents currently being developed under the umbrella 
of the CAC. Within this overarching process, specific 
guidelines for risk management of different types of 
micr^ioiogical and chemical hazards are being 
developed by relevant Codex committees. 

OIE describes risk management as the process of 
identifyir>g. selecting and implementing measures to 
achieve the importing country’s ALOR while at the same 
time eruuring that negative effects on trade are 
minimized. The OIE risk management intent ar>d process 
is cor>gruent with the RMF described above (noting that 
"preliminary risk management activities” are not formally 
described as such). Only those OIE activities described 
as. and encompassed by. ”risk evaluation” need to be 
specifically explained (see section on animal health risk 
assessment on page 78). Application of the generic RMF 
described here has been recommended by the OIE Ad 
Hoc Group of Experts on Arttimicroblal Resistance for risk 
management of antimicrobial-reststarTt bacteria of animal 
origin. 

IPPC emphasizes the r>eed for a systematic process 
to gather, evaluate and document scientific and other 
information as the basis to technically justify 
phytosanrtary measures but this is only addressed in 
general terms. In this respect, pest risk artalysts (PR/^ is 
described as consisting of three stages: initiation of the 
process for analysing risk (stage 1), assessing risk (stage 
2). and managing risk (stage 3). Risk management is 
descnbed as the evaluation ar>d selection of options to 
reduce the risk of introduction and/or spread of a pest, 
implementation of controls, and monitoring and review. 
Thus the PRA process of the IPPC is congruent with the 
generic RMF process described above. 

Risk management is described in the CBO as 
identification of measures that can be implemented to 
reduce or manage risks, taking into account socio- 
econorrtic and cultural cortsideratlons. Different 
international sector organizations are involved in application 
of the CBD arxj this ur>derscores the r>eed for a generic 
RMF process. For Invasive alien species, there is specific 
mention of the need to consider cross-sectoral policies on 
maintenance of ecosystems, recognizing that ecosystems 
are dyrwnic over time. For LMOs, competent authorities 
should apply a risk analysis process to determine that they 
do not present unacceptable risks to life or health (ir>ctudir >9 
risks to the environnnenQ under the specrTic conditions of 
use in their country, before allowing them to be 
commercially deployed or offered tor sale. It is noted that 
risk assessment as described In Armex III of the Cartagena 
Protocol Hxiudes ”a recommendation as to whether or not 
the risks are acceptable or manageable" wmm 

involve regulation (e.g. implementation of a voluntary 
code of practice by industry), the competent authority 
may assist by providing implementation tools, training 
and education. 
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Role of the risk manager in application of the generic RMF process 


Of Functional rofe of risk managers 

Function^ role of scientists and nFs/c assessors 
Functional role of industry and other stakeholders 


Risk Assessment 


Implementation 
by stakeholders 



Risk Profiiir>g 


Functional separation of risk 

MANAGEMENT AND RISK ASSESSMENT 

Risk assessment is described in general terms as 
characterization of the probability and severity of 
adverse effects to health and life that result from 
exposure to a hazard in a particular circumstance. The 
scientific and objective nature of risk assessment 
clearly makes it distinct from the values-laden process 
of risk management. 

Figure 3.4 presents the activity of risk assessment as 
external to the generic RMF process. The merits of 
separating out the functional role of the risk manager 
from that of the risk assessor were recognized by the 
United States National Academy of Sciences as early as 
1 983. A consensus has now developed that, to the 
extent practicable, risk assessment should be 
functionally separate from the regulatory standard- 


setting process carried out by risk managers. The intent 
of this is to protect the Integrity of risk assessment as a 
scientific, objective and unbiased activity. Where it is not 
possible in practice to have different personnel carrying 
out different functions (e.g. in small competent 
authorities In developing countries), risk management 
and risk assessment tasks should be carried out 
separately and documented as such. Several 
governments have reinforced this functional separation 
in new biosecurity organizational structures (see Part 1). 

STEP 1 IN THE RMF PROCESS; 
PRELIMINARY RISK MANAGEMENT 
ACTIVITIES 

Preliminary risk management activities in the RMF 
process consist of; 
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■ Identification of biosecurity issues; 

■ Risk prowling; 

■ Establishing broad risk management goals; 

■ Setting risk assessment policy; 

■ Commissioning of a risk assessment; 

■ Considering the results of a risk assessment; and 

■ Ranking and prioritization. 

Identification of issues for 

POSSIBLE RISK MANAGEMENT 

Biosecurity issues that may require active risk 
management are raised in many different ways. Issues 
primarily arise from the ongoing activities of comp>etent 
authorities such as inspection, monitoring of hazard 
exposure pathways, reviewing compliance records, 
surveillance, epidemiological studies, scientific 
research and market access negotiations. 

Other stakeholders at the national level regularly 
present issues for consideration (e.g. application for 
importation of a new type of agricultural product, 
consumers notifying a food safety problem of concern, 
or a customs investigation). Issues for possible risk 
management also arise from international networks 
and linkages (e.g. emerging international health 
problems, a request for judgement of equivalence of 
control measures from a counterpart competent 
authority, developing control measures that satisfy the 
obligations of the WTO SPS Agreement). 

The competent authority should have a qualitative 
system for aggregating and screening new issues as 
they arise. Several options are available for progressing 
an issue, including development of a risk profile. 

Risk profiling 

Risk profiling provides an opportunity to gather 
relevant information on an issue and it may take a 
number of forms. The main purpose is to assist risk 
managers in deciding on further action. Risk profiling is 
an established scientific practice in food safety nsk 
analysis (Box 3.1 1). A risk profile should include 
available information on likely risks to health and life 
and identify significant gaps in scientific knowledge. It 
should detail regulatory requirements that already 
pertain to the Issue and may contain an inventory of 
potential measures to further mitigate risk. 

Although modem biosecurity strives to develop 
controls based on risk assessment, risk profilir>g may 
sometimes be used directly by risk managers to guide 
identification and selection of risk management 
options. These situations occur where rapid action is 


Box 3.11. Information that may be included 
in a risk profile 

• Deschption of the commodity, conveyance or 
environment involved. 

• Description of the hazard exposure pathway. 

• Assembly of scientrftc information on likely risks in 
relevant categories. 

• Identihcation of data gaps in knowledge on risks. 

• Distribution of likely risks (who produces, benefits from, 
and/or bears the risk). 

• Documentation of current control measures pertaining 
to the issue. 

• Documentation of risk mar\agement responses in other 
countries. 

• Technical feasibility of mitigatir)g risks. 

• WTO SPS implications. 

• Application of rankir>g criteria if risk profiles are used for 
this purpose 


needed, profiling provides sufficient scientific 
Information on a relatively simple issue, or there is 
insufficient data available to reasonably embark on a 
risk assessment. In some circumstar>ces. scientific 
information on risks may be available from sources 
other than risk assessment (e.g. surveillance data from 
the target population or epidemiological studies). 

Establishing broad 
RISK management GOALS 
Following the risk profile, risk managers need to decide 
on broad risk management goals. This is likely to occur 
in conjunction with a decision on whether or not a risk 
assessment is feasible and necessary but must precede 
commissioning of a risk assessment. The broad risk 
management goals will help direct the scope and focus 
of the risk assessment and will likely be refined when 
the outputs of risk assessment are known. 

Setting risk assessment policy 
When scientific uncertainty is encountered in the risk 
assessment process, inferential bridges are needed to 
allow the process to continue. Judgements made by 
scientists or risk assessors often entail a choice among 
several scientificalty plausible options. Policy 
considerations inevitably affect, and perhaps 
determine, some of the choices. Thus gaps in scientific 
knowledge are bridged through a set of inferences that 
consist of default assumptions based on what is called 
“risk assessment policy". Documentation of these 
default assumptions contributes to the transparency of 
the risk assessment. 
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Risk assessment policies are usually generic and 
are established by risk managers in consultation with 
risk assessors. They should preferably be established 
before a risk assessment commences. In the case of 
international standard-setting organizations, generic 
risk assessment policies are evident in many risk 
analysis guidance documents. 

COMMISSIONING A RISK ASSESSMENT 
If it is decided to commission a risk assessment, the 
risk manager should clearly define, in association with 
the risk assessor, the scope, purpose ar>d expected 
outputs. The resources needed and the time to 
completion should also be agreed. Major risk 
assessments are often carried out by multidisciplinary 
teams but more simple projects can be undertaken by 
individuals. As risk assessment and risk management 
are iterative processes, the means of ongoing and 
effective communication between both parties will 
need to be established. The risk manager may have to 
contract scientific research to fill data gaps as the risk 
assessment proceeds. 

Considering the results of 

RISK ASSESSMENT 

Correct interpretation of the outputs of the risk 
assessment by the risk manager is a vital function. Risk 
assessors should clearly describe the uncertainty in a 
risk estimate and its origins. Decisions made by risk 
assessors In accordance with risk assessment policy 
should be clearly identifiable and the overall strengths 
and weaknesses of the risk assessment should be 


Box 3.12. Examples of criteria used for 
ranking and prioritization of biosecurity 
issues for risk management 

Critoria related to riek assessment 

• Prevalence of adverse health effects 

• Severity of adverse health effects 

• Economic impacts 

• Environmental impacts 

• Degree of uncertainty in the risk estimate 

• Availabiirty of validation data 

Additional criterta related to risk management 

• Regulatory jurisdiction 

• Contribution to rtational biosecurity goals 

• Likely social impact 

• Feasibility and practicaiity of control measures 

• International trade obligations 

• Cost benefit aruilysts 


discussed. The impact of biological variability on 
potential risk management options at different steps in 
the hazard exposure paUiway should be well 
documented. Risk managers should engage with risk 
assessors to the extent necessary to fully understand 
the risk assessment and associated assumptions and 
uncertainties. Documentation should include a general 
summary that is easily understandable by stakeholders 
who are not experts on the subject. 

Ranking and prioritization 

Ranking and prioritization of biosecurity issues for risk 
management action (including commissioning of risk 
assessments) can take place at different stages during 
preliminary risk management activities (e.g. a series of 
risk profiles may provide a basis for commissioning of 
risk assessments according to national biosecurity 
priorities, or the outputs of risk assessments 
themselves may provide the information necessary for 
ranking issues according to likely adverse impacts). 

As risks continue to present themselves in national 
settings, it is not feasible to identify and rank all 
potential risks that arise over a specific time period. An 
incremental approach that takes into account current 
work, risk management capability and strategic goals 
arising from national biosecurity policy is needed. 

While ranking is essentially a scientific exercise, 
prioritization of issues is a management issue. New 
work may be prioritized according to drivers other than 
risks to health and life (e.g. disputes over international 
market access or political concerns). In other situations 
it will be necessary to move beyond preliminary risk 
management activities and consider the availability and 
practicality of control measures before prioritization of 
issues for risk management. Examples of criteria used 
for ranking and prioritizir>g biosecurity issues for risk 
management are illustrated below (Box 3.12). 

Selecting priorities for risk management of Invasive 
alien species is particulariy difficult. Systematically 
aggregatjr>g ecolo^cal information in ways that allow risk 
managers to evaluate containment potential, costs and 
opportunity costs, as well as factoring in legal mandates 
(e.g. invasive species directly harmful to huntan health) 
and social considerations, is not currently feasible. 

Terminology and processes used by 
international STANDARD'SETTING 
ORGANIZATIONS 

Box 3.13 describes the level of concurrence of the 
preliminary risk management activities as described in 
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the RMF process with similar activities described by 
international biosecurity organizations. 

STEP 2 IN THE RMF PROCESS: 
IDENTIFICATION AND SELECTION OF 
RISK MANAGEMENT OPTIONS 

In the second step, potential risk management options 
are identified ar>d then selected according to 
appropriate decision-making criteria. This will usually 
involve balancing risk mitigation expectations against 
the feasibility, cost and practicality of control measures. 
In effect, this Is an iterative process that balarKes out 
the desire for the highest possible level of risk 
mitigatior with the practical ability to achieve that goal. 

Control measures 
Risk management options may range from single 
control measures to whole control programmes.^^ All 
stakeholders need to be involved in decision-making to 
some extent and they should be provided with a clear 
rationale for the final decisions taken. As a general 
principle, all parts of the exposure pathway should be 
taken into account in identification and selection of 
potential control measures. This concept is expressed 
to different degrees in different biosecurity sectors. In 
food safety, a number of countries have included this 
principle in law (e.g. the General Food Law of the 
European Union that was introduced in 2002). In animal 
and plant health, evaluation of biosecurity conditions in 
the country of origin as well as the importing country is 
intrinsic to risk management of imported commodities. 

Expressions of level of 

PROTECTION/LEVEL OF RISK 

White it is a common desire in all biosecurity sectors to 
quantify levels of protection/levels of risk.^® there are 
many practical difficulties in doing so. A lack of 
precision in this area often leads to qualitative 
descriptions being put forward as expressions of a 
desired level of protection/acceptable level of risk. 


39 The WTO SPS Agreement describes sanitary or phytosanitary 
control measures as arvy control measure applied within the temtory of 
a Member to protect human, animal or plant life or health, or to prevent 
or limit damage from the entry, estabkshment or spread of pests. This 
ncludes ail relevant regulations, requaements. processes, procedures 
and tests. 

“ The WTO SPS Agreement uses the term “appropriate leve< of 
protection'' (ALOP) but also rx^tes the parallel use of the terminology 
“acceptable level of rek*. The latter term a often used preferentiaky at 
the national level. 


Box 3.13. Concurrence of “preliminary risk 
management activities" as described in 
the generic RMF with similar activities 
described by international organizations 

The CAC generally recommeods the prelHninary risk 
management activities described under Step 1 . 

Preliminary risk management activities are not 
specificaJty described as such in OIE guidelines. The 
formal process of risk management begins with a 
description of the commodity proposed for import and the 
likely annual quantity in trade. Risk managers may require 
a risk profiling exercise of some form or another to 
provide a context for risk analysis.^^ Hazard identification 
follows and feeds into risk assessment as described later 
in this manual. If a risk assessment is commissioned, the 
results will be subject to Risk evakiation. the process of 
‘comparing the risk estimated in the risk assessment with 
the Member country's ALOP'. 

Preliminary risk management activities as described 
by the IPPC include initiation and risk assessment. The 
analysts may be initiated by identification of a potential 
pathway for a hazard/pest or by actual identification of a 
hazard/pest. The hazards/pests likely to follow the 
pathway are then listed and prioritized for risk assessment 
according to expert judgement; tfhs is in effect a risk 
profiling and ranking process. Initiation may result from a 
number of situations (e.g. an emergency following 
discovery of an established infestation, interception of a 
new hazard/pest on an imported commodity, or a request 
made to import a commodity). A risk assessment will be 
commissioned depending on the outcome of the Initiation 
stage to gather and evaluate information which will then 
be used to judge if risk managefr>ent is needed. 

Prelkninaiy risk management activities are r>ot 
formalized by the CBO. For protecting biodiversity and 
invasive alien species, competent authorities are urged to 
identify national needs arxj priorihes. In the case of the first 
transboundary movement of a LMO for intentional 
introduction into the environment where there is a liketihood 
of adverse effects, an advance informed agreement 
procedure is rvecessary.^^ A decision by the competent 
authority responsible for transboundary movement can 
take the form of approval (with or without conditions), 
prohibition or request for further information is 

Examples of quantitative expression of the level of 
protection/level of risk are given in Box 3.14. However, 
many biosecurity threats will only be able to be 
described in qualitative terms (e.g. potential risks 

The OIE risk analysis process for antimicroOtal resistarvce includes 
a ‘preliminary qutfitative assessment (scoping studyi’ to advise on the 
necessity and feasibility of a quantitative risk assessment. 

38 This ricorporates elements of pratoninary nsk maruigement 
activities as well as identification and selection of risk management 
options. The notificatnn to the appropriate competent authority should 
include: provision of accurate information on the identificalton and 
intended use of the LMO. the domestic classification (>f an^ of the 
“biosafety level' in the country of export, a risk assessment, the 
quantity to be transferred and suggested measures tor safe handling, 
storage, transport and use 
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Box 3.14. Some quantitative expressions of 
level of protection / level of risk 

• Incklence of a disease In an entire population in a 
country per year. 

• Public health risk per edible portion of a food. 

• Animal health risk per import consignment of a 
commodity or conveyance. 

• Animal health risk per total imports of a commodity or 
conveyance per year. 

• Monetary human health valuation (e.g. costs and 
expenditures associated vrith disability-adjusted life 
years (DALYs) or quality-adjusted life years (QALYs)). 

• Economic impact of incursion and establishment of an 
animal or plant pathogen 


Box 3.15. Some general approaches to 
decision-making on the level of health and 
life protection in domestic and/or 
international trade situations 

• Direct comparison of risks (e.g. classification of animal 
diseases by OIE). 

• Balancing approaches such as cost analysis (e.g. 
selecting measures to control Campylobacter in 
chickens In the Netherlands^ or as-low-as-reasonably- 
achievable (ALARA) approaches (e.g. Irvspectlon of plant 
commodities for freedom from a hazard to a specified 
tolerance). 

• Procedural approaches where ALOP Is determined by 
legal mandate, precedent or negotiation (e.g. full 
protection of ertdangered species or fragile protected 
areas, legal requirement to address weeds classified as 
noxious regardless of abundance or spread potentiaO. 

• Notional zero-risk determinations (e.g. arrtount of a food 
additive that can be ingested daily over a lifetime 
without appreciable health risk). 

• Threshold approaches (e.g. rto more than one additional 
case of disease above background per million target 
population) 


associated with LMOs as identified in ISPM No. 11^ 
include changes in adaptive characteristics which 
increase the potential for introduction or spread 
irKluding invasiveness, adverse effects of gene flow or 
gene transfer, adverse effects on non-target organisms. 

^ Havelaar. A.. Manta, M.. Mangen. M.. da Koeyer. A., Bogaardt. M.. 
Evars. E.. Jacobs-Raltsma. W.. van Pen. W.. de Wrt. G. and van der 
Zee. H. 2005. Costs and benetits of contmlhng Campylobaeter in the 
Nethertands • integrating h^ analyvs. ^demtoiogy and economics - 
Nation^ Institute for Public Health arid the Environment. Bifthoven. 
Report No- 250911009. 

^ FAO. 2004. Pesf Risk Analysis for Quarantine Pests induding 
Analysis of Envirorvnenraf Risks and Living Modified Organisms. 
Secretariat of the International Plant Protection Corivention. FAQ. 
International Star>dards for Phytosanitary Measures (ISPM) Publlcaiion 
No. 11 lavaitable at; https://www.ippc.int/]d/34l63). 


genotypic and phenotypic instability, and other 
injurious effects). In other situations, risks associated 
with a bfosecurity event may be cross-sectoral in 
nature (e.g. establishment of a new invasive species 
may involve a matrix of economic, public health and 
environmental impacts). While there is an expectation 
that these will be synthesized into an overall 
conclusion about the risk, such conclusions are beset 
by problems inherent to economic impact assessment, 
lack of a common currency for measuring changes, 
disagreement over what constitutes an adverse 
ecological impact, and difficulties in predicting the 
nature and size of Impacts. 

Decisions on an alop/acceptable 

LEVEL OP RISK 

“Zero risk” is rarely, if ever, attainable in biological 
systems. Further, attempting to achieve “zero risk" is 
seldom economically efficient: successive step 
reductions In risk usually become increasingly costly to 
achieve and will eventually add more costs than benefits. 

During identification and selection of risk 
management options, risk managers will likely have 
asked the risk assessors to examine the impact of 
different control measures on minimising risks. This is 
usually an iterative process that continues until one or 
more risk management options that achieve the 
desired level of protection are chosen. Documentation 
of the basis for the final decision that is taken is 
essential and this must cover technical justification and 
the “weighting" given to other factors. In the general 
case, discussions on setting a level of protection are 
primarily informed by epidemiological information, 
whereas discussions on the relative effect of additional 
control measures are primarily informed by risk 
assessment. 

Risk is generally described in terms of probability 
and severity of adverse effects. However, problems can 
arise when attempting to quantify these characteristics 
to inform a decision on level of protection/level of risk. 
The SPS Agreement does not contain explicit 
provisions which oblige a Member to determine its 
ALOP, although there is an implicit obligation to do so. 
Where an ALOP cannot be precisely expressed, the 
ALOP may be determined on the basis of the level of 
protection reflected in the control measures in place.^^ 

WTO. 2000. Ouideimes ro further the practical appHcabon of 
Articie 5.5. WTO Committee oo Sanitary and Phytosartltary Measures. 
Qi'SPS/15 (available at: http^/docsoNIne. wto.org/DOFDocuments/VG/ 
SPS/15.doc). 
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A risk of low prot>ability but high severity is rwt 
necessarily regarded by risk managers as having a 
similar rankirig to a risk of high probability but low 
severity. In New Zealand, the Resource Management 
Act (1991) requires specific consideration of risks in the 
former category. 

General approaches 

Establishing the level of protection to be achieved by 
selected control measures is a core decision in the 
RMF process. Some general approaches used to arrive 
at a decision are given in Box 3.15. The basis for the 
final decision is first and foremost a negotiation with 
relevant stakeholders on the desired level of 
protection/acceptability of the risk. Decisions can be 
influenced by a wide range of economic, political, 
social and environmental factors (Box 3.16). The 
degree of influence of social and environmental values 
on risk management decisions at the national level 
varies according to the situation at hand and is often 
executed in the absence of objective criteria. 

In international trade situations, the WTO SPS 
Agreement places specific constraints on factors that 
can be included in decisions on ALOR Decisions 
should take into account the minimization of trade 
effects and ensure that selected control measures are 
not more restrictive Uian necessary to meet an ALOR 
Competent authorities should also avoid unjustifiable 
or arbitrary distinctions in levels of ALOR chosen in 
different biosecurity situations. 

Box 3.16. Values that may be incorporated 
in decision-making on the required level 
of health and life profection/acceptable level 
of risk 

• Ecorwmic impact (e.g. cost/bene^. cost/effectiveness). 

• Social impact (e.g. recreation, lifestyle and cultural 
values). 

• Environmental impact (e.g. native and valued introduced 
flora and fauna, sustainability of ecosystems and 
biodiversity). 

• Distribution of risks and benefits amongst different 
Stakeholder groups. 

• irreversibility of impacts. 

• Changes in circumstance (e.g. famine, climate change, 
war). 

• Perceptions of risk (e.g. stakeholder values and 
perceptions in ecological risk assessment of national 
parks and sanctuaries). 

• Ethics and retigKKJs beliefs (e.g. in relation to cloning of 
animals for food), 


Where an ALOR in an international trade situation is 
not quantified, recent jurispmdence established by the 
WTO Appellate Body confirms that the results of risk 
assessment need to be reflected in the SRS measure 
applied (e.g. proportionality between the measure and 
the qualitative expression of rlsk^^. 

International standard*setting organizations 
include various expressions of ALOR in their 
standard-setting processes. The CAC incorporates a 
“notional zero risk" ALOR in standards for chemical 
hazards that are intentionally added to food. This is 
derived from the use of very precautionary safety 
factors but is not validated per se (see next chapter). 
OIE refers to a “very high level of protection, close to 
zero risk" when providing guidelines for import health 
standards and standards developed under the IRPC 
refer to appropriate level of protection, but these 
qualitative ALORs also remain invalidated in most 
situations. 

Economic /actors 

Economic factors provide a common thread in making 
decisions on biosecurity control measures. The WTO 
SPS Agreement states that in selecting measures to 
protect animal or plant health, governments shall take 
into account as relevant economic factors: costs of 
potential losses in production or sales, costs of control 
or eradication, and the relative cost-effectiveness of 
alternative measures. However, there is no consensus 
on how best to reflect socio-economic concerns and 
ecological risk assessment presents particular 
problems (e.g. non-market valuation of reductions in 
native species, loss of native genetic diversity and 
extinctions). 

Costs and benefits associated with a risk 
management scenario in biosecurtty need to be 
evaluated in an understandable and transparent 
manner. As well as economic analysis, the technical 
feasibility and practicality of available risk management 
options must be appropriately evaluated. This includes 
the availability and cost of technology and the ability to 
verify and enforce regulatory requirements that may be 
decided upon. Costs of compliance on individual 
stakeholder groups (e.g. farmers, fishermen, exporters) 
and society as a whole affect international trade 
competitiveness, innovation and sector growth. 

GruszczynsKi, L. 2006. Th» Role of Sctencs in Risk ReguiaOon 
under the SPS Afyeement. European Urwersity Ir^rtule Wortung 
Papers. LAW No. 2006/03. Badia Fiesoiana. Italy (available at; 
http://cadmus.iue.rt/dspace/handW1814/4085). 
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Box 3.17. Difficulties of quantifying likely 
economic impacts as an input to decisions 
on level of protection/acceptability of risk 

• The wide range of hazards and impacts to be 
considered. 

• Gaps in information on iikeiy economic effects. 

• Dealing wftti uncertainty, especially in the case of long- 
term effects. 

• Sn/eighting irreversible effects. 

• Quantifying the likely economic impact of a "median’’ 
impact (e.g. on the domestic and export agricultural 
sectors hi the case of an outbreak of an exotic disease). 

• Quantifying non-market effects. 

• Controversy over utility matrixes (e.g. derivation of 
DALYs for food-borne risks to hun>an health). 

• Stakeholder preferences arKl attitudes to different types 
of risk mm 

Cost-benefit analysis is widely considered to be the 
principal analytical tool for the evaluation of public 
expenditure. All significant effects, positive and 
negative, should be systefnatically identified and their 
relative magnitudes considered in decision-making. 
Qualitative or quantitative methods can be used to 
compare proposed expenditure and/or resource 
requirements with all significant outcomes and 
implications of risk management options. 

Practical examples of the use of full cost-benefit 
analysis in biosecurity decision-making are very 
limited. Costs of implementation of control measures 
may be relatively easy to calculate but the valuation of 
benefits arising from the measures is a fundamental 
problem (Box 3.17). Consequently, cost-effectiveness 
analysis may have wider applicability e.g. determining 
the least-cost method of achieving a particular health 
target. Other methods that are narrower in scope can 
be employed (e.g. compliance cost analysis and 
economic impact assessment). The latter focuses only 
on the consequences of risk. When common units for 
costs and benefits cannot be found, techniques 
include identification of ’’significanr risks and risk 
ranking. 

The extent to which the WTO SPS Agreement 
caters for socio-economic factors in decision-making 
currently lacks a body of jurispMudence in regard to 
WTO decisions. In comparison, the “ecosystem 
approach“ incorporated in the CBD and its Cartagena 
Protocol deliberately aims to reconcile the need for 
environmental conservation with economic 
development. While the WTO does not appear to 
encompass socio-economic concerns (e.g. the risk 


that exports of genetically engineered crops may 
replace traditional ones and undermine local cultures in 
the importing countries), the Cartagena Protocol 
directly refers to these. Factors to be taken into 
account when deciding on both import and domestic 
applications for LMOs include the pratential for human 
well-being/achieving sustainable economic 
development compared with the possibility of 
inappropriate environmental release that would result in 
significant ecological damage. Adverse socks- 
economic and biodiversity impacts on indigenous 
people and traditional agriculture are extremely difficuK 
to quantify on a case-by-case basis. 

Precaution 

Uncertainty can exist at every level of a risk 
assessment and this is a key element in the choice of 
risk management options. Compounding this, different 
approaches to scientific uncertainty are taken in 
different political, soci^ and economic contexts. As an 
example, developed countries may be more 
precautionary compared with developing countries 
when potential biosecurity benefits are high 
consequential to the import of new animal germ plasm 
or securing an affordable food supply. In the case of 
decisions for a number of exotic animal or plant 
pathogens, fear of a worst case reaction from 
international markets may drive national competent 
authorities to choose conservative import health 
standards so as to assure a very high level of 
protection. In other cases, consumer fears and distrust 
may drive regulatory bans (e.g. when the European 
Union banned the importation of hormone-treated beef 
irrespective of the lack of scientific certainty underlying 
those concerns). Uncertainty about associated 
environmental consequences (e.g. effect of the virus 
causing Newcastle disease on endangered native 
birds) may also drive a precautionary approach. 
Different legal contexts will influence the way scientific 
uncertainty is addressed and this is apparent when 
comparing the weight-of-evidence criteria used by 
individual competent authorities. 

Incorporation of precaution into a risk management 
process for uncertain risks must be rational, practical 
and based on scientific principles. This is especially the 
case when risks are complex in their expression, there 
is considerable scientific uncertainty about the risks, 
and there is a need for timely preventative action. Risk 
management options are taken to prevent or limit 
exposure while more conclusive information is gained 


Copyrighted material 


BioMCurity risk analysis 
A gensric nsk managemsnt 
(ramework for biosecunty 


67 


Box 3.18. Concurrence of “identification and selection of risk management options” in the 
generic RMF with similar activities described by international organizations 


The CAC d«als with biological and chemical risks and the 
RMF process caters for both. Where there is a choice of 
introduction of chemic^ hazards to the food suppt/ (e.g. for 
food additives and veterinary drugs), decisions on control 
measures are ger>erally based on “rwtionalty zero risk” 
approaches. In the case of unavoidable environmental 
contaminants, an ALARA risk approach is generally used. 
Biological hazards are ir>evitabiy present in the food supply 
and decisions on control measures will generally involve 
ALARA approaches. Economic analysis will be included on 
some level and countries can debate the implications that a 
draft standard may have for their economic interests at Step 
8 of the standard elaboration process.^ To date, the use of 
quantitative risk assessments to inform decisions on ALOP 
is rare. 

OIE uses the term Option evaluation - the process of 
"identifying, evaluating the efficacy and feasibility of. and 
selecting measures in order to reduce the risk associated 
with an importation according to the importing country's 
ALOP”. Economic impacts are key inputs to decisions on 
ALOP but criteria are rK>t specifically developed. Potential 
control measures are incorporated into the risk assessment 
and the resultir>g level of risk is compared with that 
considered acceptable. For many of the standards listed in 
the OIE Codes, the recommended measures are not 
quantitatively linked to likely levels of health protection. 
Although described as a risk management function by OIE. 
option evaluation is generally carried out by risk assessors. 

The guiding principle in IPPC when identifying arKi 
selecting risk managen>ent measures is to ‘manage risk to 
achieve the required degree of safety that can be justified 
and is feasible within the limits of available options and 

on the actual risks faced and the control measures that 
are the most appropriate. Precautionary actions should 
be proportionate to the degree of scientific uncertainty, 
the severity of possible harm, the size and nature of the 
affected population or environment and the cost. For 
products in trade, there is an obligaticm under the WTO 
SPS Agreement to actively pursue additional scientific 
information, with timely review of interim control 
measures. 

Article 5.7 of the WTO SPS Agreement is 
concerned with precaution and recourse to this Article 
has been the subject of considerable dispute in the 
WTO (e.g. EC-Hormones, Japan- Varietals). The degree 
of commonality Inferred by the WTO SPS Agreement 
when managing human, animal and plant health may 
not be evident when managing environmental risks in a 
wider sense. The provisions of the CBD and Its 
Cartagena Protocol in relation to transboundary risk 

^ FAO/WHO. 2006. Codvt AiunontMhus Commiiss>on. Procaobnf 
Mamai. 16"' Edition, page 24 (available at: httpyAvww. 
codexalimentahus.net/ vvebi/praceduraJ manual.jsp). 


resources’ (ISPM 11). Factors that may be considered 
include biological effectiveness, cost/benefit of 
implementation, and commercial, social and environmental 
impacts). In deciding on controls, countries should apply 
the ‘minimum impact principle” (i-e. controls should be 
consistent with the risk involved and should represent the 
least restrictive measures available which result in the 
minimum impediment to the international movement of 
people, commodities and conveyances. ISPM 14^ 
describes a ‘systems approach” which promotes selection 
of integrated measures (at least two of which act 
independently) that provide a cumulative effect in achieving 
an ALOP. ISPM 1 1 covers analysis of environmental risks 
and refers to impacts that can be approximated by using 
non-m^et valuabon methods. 

The provisions of the CBD and the Cartagena Protocol 
provide only general guidarKe on identification and 
selection of risk management options. Biodiversity 
conservation and the assessment of agricultural impacts on 
the environment requires the use of holistic models which 
are able to integrate mutbple sources of information. Levels 
of protection may vary as goals range from sustaining 
ecosystem services to fully preserving endangered species 
or fragile protected areas. Links between environn>ental 
protection and human health also need to be considered 
(e.g. assessir>g risks of GM food In terms of safe release into 
the environment and safe use as a food for humans). No 
guidance is provided on reaching a decision on an 
’adequate” level of protection (e.g. while only those alien 
invasive species that are ‘unlikely” to threaten biological 
diversity should be permitted to be introduced, no guidance 
is offered on what constitutes ‘unlikely”) ■■ 

management of LMOs and invasive alien species 
provide more latitude in relation to precaution than the 
SPS Agreement. Constraints on measures that 
countries can take are not specified and as a 
competent authority may take action that is more 
protective than that called for in the Protocol (provided 
that such action is consistent with the objective and 
provisions of the Protocol), there is a need for effective 
communication between all stakeholders on conjoint 
issues. In this respect, the 1992 Rio Declaration at the 
United Nations Conference on the Environment and 
Development states that “Where there are threats of 
serious or irreversible damage, lack of full scientific 
uncertainty shall not be used as a reason for 
postponing cost-effective measures to prevent 
environmental degradation'*. 

4* FAO. 2002. The Use of Integrated Measures in a Systems 
Approach for Pest Fbsk Managemeryt. Secretariat of the International 
Plant Protection Convention. FAO. International Starxlards for 
Phytosamtary Measures (ISPM) Publication No. 14 (availBble at: 
https://www.ippc.int/id/16210). 


Copyrighted material 


FAO BIOSECURITY TOOLKIT j PART 3 





At present, only a few GM foods are internationally 
traded and more comprehensive information on the 
potential for food-borne risks is needed if consumer 
perceptions are to be allayed. Conflicting risk 
assessments and incomplete substantiation of the 
benefits and risks of GM food have resulted in much 
controversy over their safe use and their safe release 
into the environment. 

Terminology and processes used by 

INTERNATIONAL STANDARD-SETTING 
ORGANIZATIONS 

There is a high level of concurrence between different 
international biosecurity sectors in application of the 
“identification and selection of risk management 
options" step in the generic RMF process for 
application at the national level (Box 3.18). 

Specification of decision-making approaches Is highest 
for food safety and lowest for environm^tal 
protection. Within sectors, general approaches will 
largely be determined on a case-by-case basis. 

STEP 3 IN THE RMF PROCESS: 
IMPLEMENTATION OF CONTROL 
MEASURES 

This step of the RMF process enjoys many cross- 
sectoral commonalities. Risk management decisions 
may result in regulatory and/or non-regulatory control 
measures. Examples of the latter are quality assurance 


programmes administered by farmers, consumer 
education in safe food handling practices, public 
awareness and reporting of invasive alien species. 

Implementation 

Control measures may be implemented by the 
competent authority itself (e.g. regulatory border 
inspection, certification), industry or other 
stakeholders. Flexibility in implementation of individual 
measures is desirable, as long as the biosecurity 
programme can be objectively shown to achieve stated 
goals. Competent authorities often develop 
implementation tools for industry and other 
stakeholder groups. Examples are generic codes of 
hygienic practice, guidelines on quality assurance 
systems, and accreditation systems for laboratories. 
Ongoing verification of control measures is an essential 
action. 

REGULATORY “TARGETS” 

Where hazards exist continuously in a biosecurity 
situation, risk-based control measures can benefit from 
the establishment of regulatory ‘'targets". In the case of 
microbiological hazards in foods, these are termed 
performance objectives (POs). The target level for 
control of specified hazards at a particular step in the 
food chain is quantitatively linked to the level of 
consumer protection required (e.g. a maximum of 100 
L monocytogenes per gram of ready-to-eat food at the 
point of final packaging and refrigeration) and this 


Box 3.19. Guidance on “implementation" provided by international organizations 


The CAC provides extensive guidance on implementation 
of control measures by stakeholders at the national level. 
This includes principles of risk analysis, generic codes of 
hygienic practice for different groups of food 
commodities, methods of ar^alysis and sampling, 
designing HACCP plans, and establishing microbiological 
criteria. The CAC recognizes “the need for flexibility in the 
establishment of standards, guidelines and other 
recommendations, consistent with the protection of 
consumers' heatth”. 

0(E describes implementation as the process of 
“foliowing through with the risk management decision arxJ 
ensuring that the risk management measures are in place*. 
As with the CAC. OiE provides many Implementation tools 
(e.g. guidelines on identification systems to achieve animal 
traceability). As an example of integrated guidance, OIE 
recommends that when serological tests prove positive for 
particular diseases during post-arrival quarantine, the 
subsequent response should be based on risk assessment 
of the likelihood of such animals posing an unacceptable 
biosecurity risk In the particular scertario. 


IPPC guidelir>es refer generally to implerr>entation and 
individual ISPMs provide specific tools. ISPM 14 notes that 
if a “systems approach” to selection of control options is 
used. exportir>g and importing countries may consult and 
cooperate in the implementation of the system. As with 
animal health, implementation of control measures at the 
national level will be in two main areas: those aimed at 
prevention of the introduction (entry and eetablishmenQ of 
hazards/pests and those aimed at controlling the spread of 
hazards/pests that have become established. 

The C60 addresses Implementation of control 
measures to minimize the spread and impact of invasive 
alien species in very general terms (e.g. by taking an 
“ecosystem approach”). Priority is given to border and 
quarantine controls that will prvent Introduction, rather than 
attempting to eradicate after introduction. Implementation 
of controls for LMOs subject to intentional transboundary 
movement will include those associated with handling, 
packaging and transporting according to conditions of safe 
use, and labelling according to interKled use. 
Implementation tools are still being developed 
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allows the competent authority to monitor and verify 
food safety performance in an objective manner. POs 
also provide flexibility to industry In how they achieve 
the required level of hazard control (e.g. by limiting the 
level of the hazard at the farm level or at the 
processing level). As risk assessment models increase 
in number in all biosecurrty sectors, it is likely that 
setting regulatory targets as a form of risk-based 
control measures will increase. 

Terminology used by international 

STANDARD-SETTING ORGANIZATIONS 

All international standard-setting organizations recognize 
implementation of control measures as an integral step 
in a risk management process (Box 3.19). Although they 
provide implementation tools, actual implementation is 
done by stakeholders at the national level. 

STEP 4 IN THE RMF PROCESS: 
MONITORING AND REVIEW 

Recognition of monitorir>g and review as a formal 
component of a generic framework for managing 
biosecurity risks Is relatively new. 

Monitoring 

Monitoring in biosecurity is variously described as 
either ir>cluding or excluding “surveillance". For the 
purposes of this manual, “monitoring" includes 
activities ascribed elsewhere to both “monitoring" and 
"surveillance" (Box 3.20). 

The aim of monitoring is to gather and analyse data 
on the level of control of specific hazards throughout 
the exposure pathway and the level of protection/level 
of risk in the target population that is attributable to 
those hazards. This may be carried out ahead of 
Implementation of control measures so as to establish 
baseline levels or it may follow their implementation. 

Evaluating data on hazards and risks on a periodic 
basis provides risk managers with information on the 
effectiveness of their risk management decisions and 
actions. It should also help to identify new problems as 
they emerge, in some cases, competent authorities will 
monitor exposure pathways and levels of protection as 
a sentir>el exercise in the absence of any specific 
control measures. Monitoring is also an essential 
activity to give effect to several provisions of the WTO 
SPS Agreement such as establishment and recognition 
of a pest- or disease-free area under Article 6. As an 
example. IPPC has developed standards covering 


Box 3.20. Working definitions associated 
with "monitoring and review" 

Monitoring. The or>golng collection and analysis of data 
on hazards at relev^ steps throughout the exposure 
pathway. 

Surveillance. The ongoirtg collection, analysis and 
dissemination of data on risks as expressed in living 
populations and the environment 

requirements for establishment of pest-free areas, 
pest-free places of production and production sites, 
and areas of low pest prevalence. 

For imported agricultural products or conveyances, 
it is not possible to check every unit or lot in a 
consignment for the presence of hazards. Official 
monitoring programmes in the country of origin are 
often imposed by importing countries as a means to 
improve the limited assurance that can be gained from 
sampling plans and procedures imposed at the border. 
Competent authorities in importing countries may 
require information from official surveillance 
programmes on the health status of live animal or plant 
populations In the exporting country.^^^ 

While competent authorities have overall 
responsibility for monitoring as the final step in the 
RMF process, monitoring of hazards at various steps in 
exposure pathways is often carried out by industry. 

This data may be made available to government so as 
to strengthen their knowledge or it may be kept 
confidential for commercial reasons. The recent 
increase In “private" voluntary standards (e.g. 
EurepGAP, a pre-farm gate private standard"^) is an 
important trend in this respect. Compliance with 
private standards creates positive market access 
opportunities but rt can become a choice between 
compliance or exit from the rrtarket (e.g. through high 
compliance costs or the inability of developing 
countries to comply at all). Further, the relationship 
between private voluntary standards and official SPS 
control measures is often blurred and differences 
relating to public health may go beyond what is 
scientifically justified by risk assessment*^^. On the 


** Surveilance and monitofing of aninial health in the exporting 
country are lododod Ir) the OtE gutdellnes on nsk analysis as an Input 
to risk assessment. 

^ www.eurepgap.org 

WTO. 2007. Prrvare Standards and the SPS Agreemenr. Note by 
the Secretanat. Corrvnitlee on Sanitary and Phytosanitary Measures. 
Q/SP S/GEN/7 46 (available at; httpy/docson(ir>e.wto.org/ 
DOFDocum»itsA/G/SPSAjEN746.doc). 
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Box 3.21. Some reasons for 
review of biosecurity strategies and/or 
control measures 

Ctiangos in monitoring otitcomos 

• Changes in risks (prevalence and/or severity) identifted. 

• New hazards Identifted. 

• Inadequate performance against risk reduction goals 
identified. 

Changes in the biosecurity situation 

• Change in type of commodity or conveyance in trade. 

• Change in volume of trade. 

• Change in environmental “streesors* (e.g. climate 
char>ge). 

• Availability of more eftactive and/or more efficient 
control measures. 

• Inability to consistently comply with a control 
measure Mi 

positive side, monitoring as part of private voluntary 
standards often focuses on processes (i.e. direct 
outputs) rather than public health outcomes and this 
may ultimately assist competent authorities that focus 
on verification of the latter. 

Monitoring may be enhanced by national networks 
incorporating genotyping of pathogens. As an 
example, FoodNet in the United States is a surveillance 
system where specific sites are used to seek out 
epidemiological information on food-borne illnesses 
identified by public health and regulatory laboratories. 
Data are collected into the PulseNet system that 
expedites comparison of pathogens to quickly spot 
related clusters of infections. BIOTRACER is a new 
European Union project that will use ger>omic and 
metabolomic methods for tracking microbial 
pathogens in food and feed.^^ 

Review 

Where monitoring of hazards or risks ir>dicates that 
blosecurity objeaives are not being achieved, risk 
manag^ent strategies arxl/or control measures will 
need to be reviewed. Review may also be required when 
new information on hazards and/or risks arises. Review 
will be needed when there are changes in the biosecurity 
situation and risk assessment indicates that this char>ge 
is likely to have significant impact on the current level of 
protection / acceptable level of risk (Box 3.21). 

Integrated analysis of data on hazards in the 
exposure pathway and data on risks in exposed 

** Improved bio-traoeability of unintended micro-orgarMsms and their 
substances in food and feed chains. European Union 6^ Framework 
Protect (available at: www.biotracer.org). 


populations and/or ecosystems is needed because 
information from either source is often limited. 

Surveillance of adverse health impacts of chemical 
hazards is a difficult proposition in most situations. 
Causal relationships between specific chemical 
hazards and acute cases of toxicity can sometimes be 
established. However, chronic health risks potentially 
posed by long-term exposure to low levels of 
chemicals (e.g. in foods or in the environment) cannot 
usually be validated by surveillance data. 

In some countries, regulatory impact analysis (RIA) 
Is a formal process that is applied to new regulatory or 
legislative proposals to assess the associated costs 
and benefits. In addition to direct costs to commercial 
stakeholders. RIA has to take into account the 
transitional and ongoing costs of administration by the 
competent authority. RIA often depends on the 
availability of monitoring data that has established a 
baseline level of protection before application of 
proposed controls, with risk modelling to estimate the 
costs of achieving risk reduction goals. 

Performance of the competent 
AUTHORITY 

Evaluation of the overall performance of a competent 
authority will draw heavily on full application of the 
RMF process. Performance indicators for measuring 
intermediate and ultimate outcomes (see page 44 
and Box 3.2) svilt mostly be derived from monitoring 
data. 

Monitoring the actual impacts on health and life 
caused by specific hazards provide the most direct 
indicators of performance although accurate 
measurement often presents practical diffHDulties. In 
other situations, the linkage between the control 
measures that are implemented and the level of health 
protection achieved may be largely theoretical (e.g. in 
the animal health sector, ALOPs such as limiting the 
risk of establishment of a hazard to less than one in a 
million may be embedded in risk mariagement 
decisions on import controls but cannot generally be 
validated). 

There are many opportunities to demonstrate that 
control measures have prevented the level of exF>osure 
to hazards from increasing, both within sectors and 
across sectors. In other situations, planned reduction 
in levels of exposure to specified hazards can be 
demonstrated. Monitoring programmes to demonstrate 
such outcomes depend on appropriate infrastructure 
and technical capacity and this can be provided by 
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Box 3.22. Guidance on monitoring and review provided by international organizations 


The CAC (teelf does i>ot carry out a rrx)nitodr>g furK:tk>n. 
However, review of a standard can be prompted by 
monitoring data collected by competent authorities in 
nationaJ settings that suggest that a Codex starrdard is 
ineffective. 

The OIE describes monitorir>g as ongoing 
programmes directed at detection of changes in the 
prevalerrce of a disease in a given population. 

Surveillance is described as the continiious investigation 
of a given population to detect the occurrence of disease 
for control purposes. Monitoring and review as an 
integral part of a RMF process is addressed in recent 
OIE standards (e.g. the standard for BSE states that 
surveillance strategies should be commensurate with the 
outcome of risk assessrrrent ar>d have two primary goals: 
to determine whether BSE is present in a country, and once 
K has been detected, monitor the development of the 

competent authority, competent body and industry 
resources. 

INTERNATIONAL COMMUNICATION 
NETWORKS AND LINKAGES 
Monitoring and review is greatly enhanced by effective 
communication networks and linkages, harmonized 
systems for data acquisition and analysis, and sharing 
of technical expertise. Formal and informal linkages 
with competent authorities in other countries provides 
data that significantly adds to the value of that 
collected in the domestic setting. Bilateral and 
multilateral agreements often contain obligations on 
monitoring and notification of new and emerging 
hazards. Membership of international organizations 
also has monitoring and reporting obligations. For 
example, OIE requires that member countries monitor 
the implementation of import controls and notify exotic 
disease outbreaks such as FMO. The latter activity has 
played a major role in shaping the world's meat trade. 


epizootic, direct control measures ar>d monitor their 
effectiveness). 

The IPPC refers ger>eraJly to monitoring and review and 
states in Article V1l.2h *As conditions change, and as r>ew 
facts become available, ensure tfiat phytosanitary measures 
are promptly modified or removed...*. This is outlined in 
ISPM 1 as the principle of modification. 

The CBO requires that a competent authority identify 
components of biological diversity important for 
conservation and sustainable use and monitors those 
components through sampling and other techniques. 
Monitorir>g systems should be capable of detecting any 
ur>expected adverse public health or environmental effects 
associated with LMOs ar>d their products.^ Where possible, 
LMOs should have urKiergone an appropriate period of 
observation that is commensurate with the life-cycle or 
generation time, before being put to their intended use 


Informal linkages assist competent authorities in 
keeping up to date with new risk management options 
and their effectiveness. 

Where possible, competent authorities should link 
with international organizations which operate early 
warning systems for disease. For example. FAO, OIE 
and WHO have recently launched the Global Early 
Warning and Response System (GLEWS) to predict 
and respond to animal diseases, including zoonoses, 
worldwide. The Biosafety Clearirtg-House (BCH) is a 
cornerstone of the Cartagena Protocol in terms of a 
global monitoring resource. 

Monitoring and review by 

INTERNATIONAL STANDAR D'SETTI NG 
ORGANIZATIONS 

All international standard-setting organizations 
recognize mopitoring and review as an integral step in 
a risk management process (Box 3.22). 


Controls to minirraze tfie unintentional transbourxlary 
moven^ent ol LMOs need to be taken in concert with speoric controls 
related to intentional release of specific LMOs. Notificatior> of 
potentiaRy affected countries when an occurrence may lead to an 
unintentional transboundary nxivement is an obirgation specrfred m 
the Cartagena Protocol. 
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Risk assessment 


Risk assessment is at the heart of contemporary 
biosecurity risk analysis and has primarily evolved out 
of the necessity to make decisions on protection of 
health and life in the face of scientific uncertainty. 
Irrespective of some differences in terminology, risk 
assessment processes and methodologies are broadly 
congruent across biosecurity sectors and a generic set 
of principles can be used for guidance. Four general 
sets of activities (hazard identification, characterization 
of exposure, evaluation of likely adverse effects, and 
estimation of risk) are common across risk assessment 
in the sectors of biosecurity. 

Risk assessments and their outputs can be 
qualitative or quantitative in nature. In food safety, 
different methodologies are used for estimating risks 
associated vrith chemical compared with biological 
hazards and quantitative risk assessment is an 
increasing trend. In animal health and plant health, risk 
assessment can be qualitative or quantitative with 

Box 3.23. General principles for risk 
assessment in the context of biosecurity 

• Eruure an open exchange of ideas between risk 
assessors, risk managers and other stakeholders. 

• Risk assessors should be objective in their scientific 
work and rtot subject to any conflict of interest. 

• Each risk assessment should be fit for Its intended 
purpose. 

• The purpose, scope, questions to be answered and 
form of the risk assessn>ent output should be clearty 
stated. 

• Sufficient resources arx] time to carry out the work 
should be provided. 

• Promote mulUdisctplIrvary irwolvement. 

• The complete haz^ exposure pathway should be 
taken into account. 

• There should be explicit documentation of scientific 
judgements resulting from risk assessment policy. 

• The risk assessment should be conducted in an iterative 
manner that allows refinement of the risk assessment 
questions, inputs and outputs vrhere r>ecessary. 

• There should be explicit description of constraints, 
ur>certaintles and assumptions at each step in the risk 
assessment, includirig lack of scientific consensus if 
that occurs. 

• The risk assessment should be peer reviewed. 

• The reporting style should allow risk managers and 
other stakeholders to property understand the risk 
assessment, its quality and its objectivity 


potential ecor>omic impact estimated as the primary 
adverse effect. Risk assessments for invasive alien 
species and ecosystems are almost always qualitative 
in nature. Risk assessment fcM* LMOs is the least well 
developed in terms of processes and methodologies. 

Risk assessment should always be carried out in a 
structured. Iterative and transparent manner. To the 
extent practicable, it should be separate and distinct 
from risk management so as to protect the integrity 
and objectivity of the risk assessment. A harmonized 
and integrated approach to risk assessment in 
biosecurity incorporates: 

■ common use of terminology to the extent possible; 

■ recognition of generic prir>ciples and a generic 
process; 

■ identification and acceptance of differences in 
process and methodology where necessary; 

■ shared understanding of ways to address 
uncertainty; 

■ shared understanding of ways to treat health, 
economic and other impacts when estimating risk; 

■ identification of differertces in approach at the 
interface of risk assessment and risk management 
in different biosecurity sectors; and 

■ methodologies that will progress to a new 
generation of decision-support tools. 

This chapter focuses on the processes and 
methodologies that are common to risk assessment In 
different sectors and Identifies a generic approach. It 
further summarizes risk assessment methodologies 
recommended by international standard-setting 
organizations for each biosecurity sector. It should 
be noted that within a RMF applied at the national 
level, risk managers vrill commission a risk 
assessment arKl consider the results of that 
assessment, but the risk assessment itself is not 
carried out by risk managers. 

GENERIC ASPECTS OF 

RISK ASSESSMENT 

IN THE CONTEXT OF BIOSECURITY 

General principles 

In addition to satisfying the general principles of 

biosecurity risk analysis outlined earlier, risk 
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assessment should be guided by a further set of 
prir>ciples (Box 3.23). 

Commissioning a risk assessment 
Risk assessments are commissioned during 
“preliminary risk management activities" as described 
in the chapter on risk management. It is likely that a 
risk assessment will be commissioned when: 

■ the hazard exposure pathway is complex; 
a data on the relative effectiveness of control 
measures are limited: 

a the issue is of significant regulatory and/or 
stakeholder concern; or 

a there is a mandatory regulatory requirement for a 
risk assessment. 

Forming the risk assessment team will vary from case 
to case. A large-scale risk assessment will require 
assembly of a multidisciplineuy team that is objective, 
balanced in terms of the required expertise and free 
from conflicts of interest. Smalt risk assessments may 
be undertaken by very small teams or even Individuals. 
Risk managers, in association with the risk assessors, 
will formulate the questions to be answered. 

A GENERIC RISK ASSESSMENT PROCESS 

The simplest representation of biosecurity risk 
assessment is a process consisting of four steps as in 
Figure 3.5. Following identification of the hazard(s). the 
order In which these tasks can be carried out is not 
fixed. In most cases, risk assessment will be a highly 
iterative process Involving risk assessors, risk 
managers and risk communicators. Where data on 
which to base model input variables is insufTicient. 
exp^ opinion may be elicited. Where expert opinion is 
unavailable, risk assessors may default to best 
judgement in line with risk assessment policy. Such 
judgements should be clearly identified in the report of 
the risk assessment. 

TRANSPARENCY 

The risk assessment process must be transparent 
(Box 3.24). 

Dealing with uncertainty 
When data is lacking, uncertainty about the available 
scientific information can be represented in a risk 
assessment by using a range of possible data values. 
Uncertainty also arises from various cor>ceptualisations 
of limitations imposed when modelling a biosecurity 
system. Risk assessors must ensure that risk 


A generic representation of steps 
involved in risk assessment in biosecurity 



Box 3.24. Characteristics of documentation 
that ensure transparency 

• Scientific rationale and model structure is clearly 
presented. 

• Any factors that impact on the risk assessment (e.g. 
resource constraints, non-representativeness of data 
inputs, data gaps) are identified. 

« All scientific inputs are clearly and systematically 
described. 

• Assumptions and uncertainties are identified and 
explained. 

• An interpretive summary is provided for lay readers. 

• Draft assessments are discussed with the public before 
finalization 


managers understand the sources and degree of 
uncertainty in the risk assessment and the impact it 
has on risk estimates. Uncertainty (the quality of being 
unknown) should be clearly separated from variability 
(a characteristic of biological phenomena that differ 
from one obsen/ation to the next). 

The risk assessment should describe how 
assumptions made in the face of uncertainty affect the 
results of the assessment. This should be 
distinguishable from the impact of biological variation 
that is inherent to any system. Where risk assessments 
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are qualitative in nature, characterizing the impact of 
uncertainty on the outputs becomes problematic. 

When data is lacking, expert opinion can be used 
to address Important questions and reduce uncertainty. 
A range of knowledge elicitation techniques are 
available. Experts may be unaccustomed to describing 
what they know or how they know it; knowledge 
elicitation techniques (e.g. Delphi method^ reveal 
expert knowledge and help to make expert opinions as 
evidence^based as possible. 

Risk assessment will often raise levels of 
uncertainty that can only be mitigated by further 
research. After a core risk assessment has been 
completed, risk assessors may identify that they 
cannot properly answer the questions asked by risk 
managers until they have more scientific information. 

Estimates of risk 

Risk assessments are described as qualitative or 
quantitative and outputs can be expressed in 
non-numerical or numerical terms (Box 3.25). 
‘‘Semi-quantitative" risk assessments are sometimes 
described (e.g. assigning scores at each step in a 
hazard exposure pathway and expressing outputs as 
risk rankings). 

To date, the majority of biosecurity risk 
assessments that have been undertaken are qualitative 
in nature. This is especially the case for plant 
quarantine and environmental risk assessments. Non- 
numerical risk estimates provide a less definitive base 
for decision-making on control measures relative to 
delivery of a specifted level of health or life protection. 

Where feasible and practical, probabilistic 
quantitative risk assessment is particularly useful 
because it: 

■ generates thousands of scenarios, thereby 
undertaking a probabilistic analysis that enhances 
representation of the real world; 

■ is an integrated response to problem solving and 
usually incorporates multidisciplinary inputs; 

■ focuses on quantification of uncertainty and 
thereby creates a good picture of what the 
community of experts know or do not know; 

■ presents risk estimates as probability distributions 
rather than point (deterministic) estimates; and 

M The Delphi method is a technique for eliciting and refining Toup 
fudgements. The objective is ger>eraty the reiiable and creative 
exptoratlon of ideas or the production of suitable mfortnation (or 
decision making (ftather information on this method is available at: 
hltpy/www.ilt.ediV-iVdelphi.himl). 


Box 3.25. Types of risk assessment 
outputs 

A quaUtathn risk estimate is one where the likelihood 
and/or the magnitude of the cortsequences are expressed 
in qualitative terms such as high, medium or low. 

A guantttedve risk estimate is one where the likelihood 
and/or the magnitude of the consequertces are expressed 
numericaify and this should include a numerical 
description of uncertainty 

a allows direct comparison of different intervention 
strategies in terms of their impact on risks. 

Despite the advantages, probabilistic risk assessment 
remains difficult. There are diverse opinions amongst 
scientists as to which probabilistic approaches are the 
most appropriate for complex biological situations. 
Further, the data necessary to fully model exposure 
and estimate risk for a particular biosecurity situation 
are rarely available. 

Sensitivity analysis 
Where a quantitative risk assessment is available, 
sensitivity analysis helps risk managers select those 
control measures that best achieve risk management 
objectives. Risk assessors can apply this analytical tool 
to a risk assessment to systematically investigate 
which input variables have the greatest influence on 
the outcomes of the risk assessment. 

Probabilistic software programmes can perform 
sensitivity analysis by producing graphs or rank 
correlation statistics between input parameters and 
output parameters. This allows evaluation of the impact 
of each input distribution on the output distribution. 
Wh^ the distribution In the data may be assigned to 
variation and uncertainty, a two-dimensiOT^al sensitivity 
analysis may be needed. Those input distributions 
where uncertainty has the greatest impact on the 
outcome can be identified, and this may illustrate a 
need for more research to reduce that uncertainty. 

“What ir scenarios can be used to evaluate the 
impact of different assumptions and different ranges of 
input data on model outcomes. The results for each 
new “what if scenario are compared to the baseline 
outcome to determine the degree of change. 

Validation 

Model validation is the process whereby a simulation 
model is evaluated for Its accuracy in representing a 
biosecurity system, for instar>ce. by comparing model 
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Table 3.3. Terminology used by different international organizations to describe risk assessment activities 

(Senenc itsk 
assessment process 

Food safety 
(CAC) 

Animal healVi 

Riant health 
dPK) 

Biodivervty and the 
envworvnem fCBD) 

Identification 
of hazards 

Hazard 

Identification 

(Hazard identification 
identification has already 
been earned out 
as a stand-alone process) 

Pest categorization 

Charactenstics of 
the invasive species. 
Identify novel 
Charactenstics of 
the LMO 

Characterization of 
exposure to hazards 

Exposure 

characterization 

Release assessment. 
Exposure assessment 

Assessment of 
probability of 
introduction and spread 

No specific 
terminology 

Evaluation of likely 
adverse effects 
associated with 
hazards 

Hazard characterization 
(including 
dose/response 
if available) 

Consequence 

assessment 

Assessment of 
potential economic 
consequences 

Evaluate 

consequences 

Estimation of risks 

Risk 

characterization 

Rrsk estimate 

Conclusion of 
risk assessment 

Estimation of risks 



predictions of disease with surveillance or 
epidemiological data, or comparing model predictions 
with survey data (or other data independent of the data 
used In the nx>del construction) from an intermediate 
step in the hazard exposure pathway. 

Recent food safety risk assessments performed by 
the Joint PAO/WHO Expert Meetings on Microbiological 
Risk Assessment (JEMR/^ provide examples of 
validation however these are more difficult to fir>d in risk 
assessments from other biosecurity sectors. Validation 
of risk assessments for non-quarantine plant 
hazards/pests are possible as they are based on the 
hazard/pest already being present at some level in the 
control area and therefore subject to surveillance. 

WTO JURISPRUDENCE ON 
BIOSECURITY RISK ASSESSMENTS 

The WTO Appellate Body is establishing a body of 
jurisprudence on scientific justification of control 
measures under the WTO. In settling a dispute over 
Australia's ban on imports of fresh ar>d frozen salmon 
in order to prevent entry of a number of fish-borne 
disease, the Appellate Body established a three- 
pronged test for what would qualify as an adequate 
nsk assessment under the SPS Agreement: 
i) identification of the hazards and possible biological 
and economic consequences of their entry or 
spreading; ii) evaluation of the likelihood of entry, 
establishment, or spreading; and Hi) evaluation of the 
impact of SPS measures on this likelihood. 

Where an ALOP cannot be precisely expressed, it 
may be determined on the basis of the level of 
protection reflected in the control measures in piace.^t 


Risks should be estimated according to the SPS 
measure that might be applied. Challenges to import 
restrictions that have been established in the absence 
of risk assessment based on SPS measures that might 
have been applied have generally been successful 
(such as control measures for fire blight on apples 
imported to Japan).S2 

CONCURRENCE OF THE GENERIC 
RISK ASSESSMENT PROCESS WITH 
SECTOR TERMINOLOGY AND PROCESSES 

While terminology used by international biosecurity 
sector organizations differs somewhat, the key 
activities of the generic risk assessment process 
described in this chapter are common to all biosecurity 
sectors (Table 3.3). 

FOOD SAFETY RISK ASSESSMENT 

The CAC describes food safety risk assessment as “a 
scientifically-based process consisting of the following 
steps; hazard identification, hazard characterization, 
exposure assessment, risk characterization". Principles 
to guide food safety risk assessment are fully 
congruent with the generic biosecurity principles 
presented in Box 3.23. 

WTO. 2000. Guidelines to further the pracbcal appbcetion of 
Artide 5.5. WTO Committee on Sanitary and Phytosanitary Measures 
Q/SPS/15 (available at. hnp7/docsonline.wto.O(9rDDFDocurnents/1/G/ 
SPS/1S.doc). 

^ WTO 2005. Specific Trade Concerns. Note by the Secretariat. 

WTO Committee on Sanitary and Phytosanitary Measures 
Q/SPS/QEN/204/Rev.S (available at; httpy/doc$onlir>e. wto.org/ 
DDFDocuments/t/(ySPS>t}EN204n5.doc). 
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Steps as described by CAC 

Food safety risk assessment generally incorporates 

four steps: 

■ Hazard identification; The identification of 
biological, chemical, and physical agents capable 
of causing adverse health effects. 

■ Exposure assessment;^ The qualitative or 
quantitative evaluation of the likely intake of food- 
borne hazards, taking into account other exposure 
pathways where relevant. 

■ Hazard characterization: The qualitative or 
quantitative evaluation of the nature of the adverse 
health effects, and ideally including dose-response 
assessment. 

■ Risk characterization: The qualitative or quantitative 
estimation, irKludIng attendant uncertainties, of the 
probability of occurrence and severity of known or 
potential adverse heaHh effects in a given 
population. 

RISK assessment FOR CHEMICAL HAZARDS 
Adverse human health effects from exposure to 
chemical hazards are usually predicted for a lifetime of 
exposure. This is a fundamentally different process to 
estimating exposure in the case of biological hazards 
where the risk assessor is interested in a single 
exposure producing an acute adverse health effect.^ 
Because long-term exposure is needed to induce a 
health effect, chemical risk assessment is unlikely to 
include consideration of individual variability in 
toxicological susceptibility. 

Many quantitative standards have been established 
by Codex for allowable or “tolerable'* levels of different 
classes of chemical hazards in foods. Data needs are 
welt served by global data-gathering systems and 
other information sources specific to the class of 
hazard under consideration (e.g. national total diet 
surveys, industry registration packages for pesticides 
and veterinary drugs). The standards are usually set 
according to a deterministic “safety evaluation* 
process rather than a risk assessment per $e and this 
generally employs a “worst case" exposure scenario. 

Methylmercury in fish is an example of a chemical 
risk assessment that follows the generic RMF 
presented in this manual.^ 

^ Th« order in wTiicn hazard characterization and exposure 
assessment ts carried out is not fixed. 

^ Note that mar^ r\atural toxa^s such as mycotoxins in grains artd 
manne toxins in shellfish r>eed msighl into biology as well as crierrastry 
for their risk assessment. 


'‘Safety evaluation" 

Safety evaluation ger^rally incorporates each of the 
steps in the generic risk assessment process for 
biosecurity. Hazard identification is the first task. 

Hazard characterization is usually represented by an 
animal model that is the most sensitive means of 
establishing adverse health effects associated with the 
particular chemical hazard. Exposure to the hazard Is 
estimated by constructing an exposure pathway 
through different steps in the food chain and 
calculating likely dietary intake. Risk characterization 
correlates to estimation of an acceptable daily intake 
(ADI) for humans and this is extrapolated from a “no 
adverse effect level" as found in the animal model. The 
AOI represents an estimation of the maximum amount 
of hazard that can be absorbed daily by the consumer 
for a lifetime without risk to health; therefore it 
incorporates a pre-detetmined “notional zero risk" 
ALOP as a generic policy decision. The use of the 
chemical hazard in food or the level of unintended 
environmental contamination of the food so that the 
ADI will not be exceeded will incorporate appropriate 
risk management decisions (e.g. withholding times 
before harvesting of crops in the case of pesticides, 
restricting dietary exposure to particular foods). 

In some cases, risk characterization will include 
consideration of different uses of chemical hazards, for 
instance, when a substance is used as both a 
veterinary drug for treatment of animals and a pesticide 
on plants, both pathways can be taken into account 
when setting an ADI for a type of food. 

"Safety factors" 

Estimation of the ADI includes imposition of arbitrary 
“safety factors" as a way of mitigating uncertainty 
inherent in any animal model ar>d its extrapolation to 
humans. Thus the ADI only correlates to a crude 
estimate of risk and the inherent uncertainty remains 
unquantified. Methods are now available for calculating 
reference doses for acute chemical toxicity if this is a 
potential adverse health effect. 

Maximum residue levels 

Exposure characterization describes the exposure 
pathway for the hazard and predictior>s of dietary 
intake. This step is generally carried out in conjunction 

» See Arvtex 2 of PAO/WHO. 2006. Food Safety Risk Analysis: A 
6u^ for National Food Safety Authorities. FAO Food and Nutrition 
Paper 87 (available at: 1tpy/f!p.fao.or9'docrep/fao/tX>9i/a0622e/ 
a0822e00.pdf). 
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with estimation of the ADI and is usually composed of 
simple deterministic values for hazard levels at each 
step in the food chain. However, probabilistic models 
are emerging (e.g. for intake of pesticide residues). 
Maximum residue limits (MRLs) for chemical residues 
are established so that the theoretical maximum daily 
intake of residues is lower than that allowable by the 
ADI. If MRLs are likely to be exceeded when an 
agricultural chemical is used according to that 
described in the registration package, the risk manager 
will require a change (e.g. increased withholding times 
after use of a veterinary drug, longer time to harvesting 
of a crop after application of a pesticide). 

For unavoidable environmental contaminants. Codex 
standards are often related to ‘‘permissible levels”, that 
Is there is tacit acceptance that it is not economically or 
technically feasible to apply the same “notional zero 
risk” model that is applied to other chemicals In the food 
supply. However, the conservatism inherent to the safety 
evaluation process still has the effect of ^surir>g 
sufficient protection of human health. 

Quantitative risk assessment models 
Quantitative risk assessment modelling is rarely 
applied to chemical hazards, mainly because the 
“safety evaluation” of adverse health effects has 
generally been considered adequate. However, 
quantitative models are applied by some governments 
for characterizing non-threshold effects (e.g. for 
genotoxic carcinogens). These models utilize a 
biologically-appropriate mathematical extrapolation to 
fit observed animal data (usually derived at high doses) 
to the expected dose response at low levels. Data 
requirements for this approach are often difficult to 
meet and competent authorities in different countries 
may use different toxicological reference values and 
extrapolation models. This can lead to significant 
differences in cancer risk estimates. 

Risk assessment for 
BIOLOGICAL HAZARDS 
Risk assessment for biological hazards in foods is a 
relatively recent development. Although bacteria, 
viruses, parasites and other biological agents may all 
be subjected to risk assessment, microbiological 
hazards have received the most attention to date. 
However, significant data gaps currently limit the ability 
to develop risk estimates with sufficient precision to 
allow risk-based regulatory targets to be set for defined 
hazard/food combinations. 


Listeria monocytogenes in ready-to-eat foods is an 
example of a food safety microbiological risk 
assessment that follows the generic RMF presented in 
this manual. 56 

Hazard identification 

This involves identification of a living agent or its toxin 
that may be present in a specific food. Recent 
epidemiological studies illustrate the value in 
identifying food-borne microbes to genotype level 
when assessing risks (e.g. multilocus sequence typing 
(MLST) of Campylobacter strains Is showing that 
attributable risk varies significantly). 

Exposure characterization 
The likely intake of food-borne hazards in an edible 
portion of food is estimated from an exposure pathway 
model. This will depend on many factors including the 
extent of initial contamination of the raw food, the 
characteristics of the food and the food process in 
terms of survival, multiplication or death of the hazard, 
and the conditions of storage and preparation before 
eating. 

Hazard characterization 

This involves the qualitative or quantitative description 
of the severity and duration of adverse health effects 
that may result from ingestion of biological hazards or 
their toxins. Hazard characterization should ideally 
include quantitative dose-response information. A wide 
range of hazard factors (e.g. infectrvity, virulence, 
antibiotic resistance) and host factors (e.g. 
physiological susceptibility, immune status, previous 
exposure history) are taken into consideration. 

Risk characterization 

Exposure and hazard characterization are used to 
generate estimates of risk. Risk estimates can be 
qualitative (e.g. high, medium or low rankings) or 
presented in quantitative terms (e.g. cumulative 
frequency distributions of risk per serving, risk in a 
population per annum or relative risks). 

FAQ and WHO have embarked on a series of 
microbiological risk assessments that represent an 
extensive and ongoing scientific commitment. This 
work is heavily dependent on QRAs already 

“ See Annex 3 Of FAO/WHO ?006. Food Safety ritsli Anaiys^' A 
Guide (of National Food Safety Authonties. FAO Food and Nutrition 
Paper 67 (avatiabte at: ttpy/np.tao.org/docrep/Tao/009/aOe22e/ 
80622e00.pdf). 
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commissioned by national governments. Topics 
irM:lude Sa/mone//a spp. in broilers. Salmondls spp. in 
eggs, Listeria monocytogenes in ready-to-eat foods. 
Campylobacter spp. in poultry and Vibrio haemolyticus 
in seafood. These risk assessments inform both Codex 
and national competent authorities in the development 
of risk-based standards. The CAC is of the view that 
risk assessment should be used across biosecurity 
sectors to evaluate public health threats that may arise 
from antimicrobial resistant micro-organisms in food. A 
model to estimate the risk of human cases of 
campylobacteriosis caused by fluoroquirvolone- 
resistant Campylobacter spp. transmitted by poultry 
meat in the United States established a highly linear 
relationship between the flock prevalence and food- 
borne risks.®^ 

Risk assessment of foods 

DERIVED FROM MODERN BIOTECHNOLOGY 

Risk assessment principles have recently been 
elaborated by Codex for foods derived from modern 
biotechnology.5* Potential adverse health effects of 
such foods include transfer of, or creation of new, 
toxins or allergens. The generic risk assessment 
approach described above can be applied but it has to 
be somewhat modified when applied to a whole food. 
This includes consideration of the characteristics of the 
donor and recipient organisms, the genes inserted and 
expressed, the extent of equivalence (compositional, 
nutritional, safety and agronomic) with appropriate 
comparators and the potential for dietary impact. A 
pre-market safety assessment should be carried out to 
compare the food derived from biotechnology with its 
conventional counterpart and safety must be assessed 
in ways on the basis of both intended and unintended 
changes in the food. Animal studies cannot readily be 
applied to testing the risks associated with whole 
foods, however, in particular cases properly designed 
animal studies can be requested. Specific risk 
assessment methodology has been developed for 
genetically-modified food crops and microorganisms, 
and is being elaborated by Codex for genetically- 
modified animals. 

Bartholomew. M.. Vose. 0., ToAetson. L. ar>d Travts, C. 2005. A 
hnear model tor managing the rtsk of antimicrobial resistance 
originating from food animals. Asir Anafys/s 25 (1): 99*106 

FAOAWHO. 2003. Phnaplei for the Rtsk Analysts ot Foods Oenved 
from Modem Biotechnology. Joint FAO/WHO Food Standards 
Programme, Codex Alimeniarius Commtssion. CAC/QL 44-2003 
(available at: hitp://www.fao.orgrdocrep/007/yS6l9a/VS619e02 htm). 


ANIMAL HEALTH 
RISK ASSFlSSMENT 

OIE describes risk assessment as "evaluation of the 
likelihood and the biological and economic 
consequences of entry, establishment, or spread of a 
hazard within the territory of an importing country". 
Principles guiding animal health risk assessment are 
fully congruent with the generic biosecurity principles 
presented in Box 3.23. A risk assessment may be 
based on a commodity, an animal species (or simitar 
group), or a particular disease (Box 3.26). 

Steps as described by OIE 

Animal health risk assessment incorporates four steps: 

■ release assessment; 

■ exposure assessment; 

■ consequence assessment: and 
• risk estimation. 

Importantly. OIE describes hazard identification as an 
activity that is separate from risk assessment. 
However, the OIE activities involved in hazard 
identification clearly bridge to hazard identification 
described as the first step in the generic risk 
assessment process. Hazard identification includes 
identification of the pathogenic agents which could be 
present in the exporting country and that could 
potentially produce adverse animal health 
consequences in the importing country. It also 
includes identifying whether the hazard is already 
present in the importing country, and whether it is a 
notifiable disease or is subject to official control or 
eradication. 

Evaluation of the veterinary services and their 
systems in the exporting country is an important input 
to assessing the likely presence of the hazard. This 
also confers confidence to the importing country in 
relation to factors such as veterinary certification, 
disease surveillance, animal health controls and 
diagnostic capability. Any OIE Member Country can 
request a visit to another country for the purpose of a 
formal evaluation of veterinary services. 

M FAOAVHO. 2003. Guideline for the Conduct of Food Safety 
Assessment of Foods Denved from Recombtnent-DNA Plants. Jo<nt 
FAOA/VHO Food Standards Programme, Codex Alimeniarius 
Convnisslon. CAC/GL 45-2CXI3 (available at: hRp://www (ao org/ 
docrep/007/yS619e/yS619e03.htm#bm3) and Gufole/rne for the 
Conduct ot Food Safety Assessment of Foods Produced Usmg 
Pecombtnant-DNA Microorgantsms. CAC/QL 46-2003 (available al: 
hnpy/www fao.org/docrep/(}07/y5619e/ y5619fl04.titmebm4). 
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Box 3.26. Example of cross-sectoral animal and public health risk assessment 


Following the BSE epktemic in the UK in the late 1980s, a 
ban on the sale of beef from cattle over 30 rr>onths of age at 
slaughter was introduced in 1996. This was a response to a 
cross-sect oral biosecurity threat - strong evidence was 
emergirvg that variant Creutzfetdt-Jakob disease (vCJD) was 
caused by eatirtg cattle with BSE. The Infectivity of cattle 
increases with age. As the epidemic waned in cattle, a risk 
assessment was commissioned to establish the costs and 
benefits associated with continuation of the 30 month ban. 
This examined the potential increase in risks to human 
health if the ban was removed ar>d replaced with the OIE- 
based BSE testing programme used in other European 


Union countries. Exposure assessment was based on the 
amount of infectivity that had entered the food chain 
historically because of the BSE epidemic and the additional 
infectivity that would enter If the ban was lifted. Risks were 
estimated in terms of additional epidemic cases of vCJD. It 
was estimated that there would be about 0.5 new cases 
over a period of 60 years, with a worst case scenario of 2.5 
cases. H the animal health control measure was changed. 
The UK Food Safety Authority recommended a change in 
control measures because of the very high economic cost 
to the agricultural industry versus the very small gain in 
public health protection i^b 


Risk assessment process 
Risk assessments under the OIE process are designed 
to answer the question “What is the likelihood of 
specified adverse consequences occurring as a result 
of exposure to a particular commodity or pathogen that 
came from a defined release source?" No single 
method of import risk assessment is recommended for 
all situations and special referervce is drawn to the fact 
that risk increases with increasing volume of the animal 
comnxidity imported. 

A risk assessment will only be commissioned where 
rtecessary. In some situations, an importing country may 
decide to permit imports of an animal product using the 
control measures recommended in the OIE Codes, 
thereby bypassing the need for a risk assessment. 


Exposure assessment 

This activity details the probability of animal (and/or 
human) exposure to the hazard via the identified 
biological pathway(s). (Release assessment and 
exposure assessment effectively combine to represent 
exposure characterization in the generic RMF process). 
The probability of exposure to the identified hazards is 
estimated for specific exposure conditions with respect 
to amounts, timing, frequency, duration of exposure, 
routes of exposure and characteristics of the animal 
and human populations exposed. 

Outputs of exposure assessment can be described 
in quantitative (e.g. numbers of herds or animals likely 
to experience adverse health consequences over time) 
or qualitative terms. 


Release assessment 

Release assessment consists of describing the 
biological pathway(s) necessary for an importation 
activity to “release" hazards into a particular 
environment, and estimating the probability of that 
complete process occurring, either qualitatively or 
quantitatively. It includes a description of how the 
probability of “release" in terms of amount and timing 
may change as a result of various actions, events or 
measures (i.e. biological factors, country factors and 
commodity factors). Biological factors include species, 
age and breed of animal, agent predilection sites, and 
vaccination, testing, treatment and quarantine. Country 
factors include incidence/prevalence of the hazard, 
evaluation of veterinary services, and surveillance and 
control programmes In the exporting country. 
Commodity factors include quantity of commodity 
imported, ease of contamination, effect of processing, 
and effect of storage and transport. 

The likelihood of release is directly proportional to 
the volume of trade. 


Consequence assessment 

Consequence assessment is the probability of specific 
exposures causing adverse impacts in terms of direct 
consequences (e.g. animal production losses and 
human health impacts) and indirect consequences (e.g. 
surveillance, control and compensation costs, potential 
trade losses, adverse environmental effects). 
Consequence assessment is congruent with evaluation 
of adverse impacts in the generic biosecurity risk 
assessment process. 

Drafting of scenario trees is commonly used to 
depict the likelihood of each scenario and its 
consequences. Economic impacts include those from 
lost production, mortality, disease control and lost 
sales. The extent of each of these can change marl^edly 
in each biosecurity environment, depending on how the 
disease behaves epidemiologicaily and how national 
and international marltets react. For instance, 
introduction of FMD would result in immediate loss of 
all agricultural export m^kets in the New Zealand 
situation with a devastating impact on the economy. 
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whereas other counthes riot so dependant on 
agricultural exports can sustain periodic outbreaks with 
much lesser economic concern. Valuation of non-market 
effects (e.g. threats to biodiversity and endangered 
species) is an important part of benefit-cost analysis 
and presents a number of challenges. 

Stochastic modelling of production losses, costs of 
controls and their effectiveness in mitigating risk is a 
difficult proposition, and has yet to be widely applied 
as a means of ranking economic risks associated with 
different animal diseases. 

Risk estimation 

Exposure assessment and consequence assessment 
are combined to estimate risk. Most animal health risk 
estimates are qualitative in nature and the results from 
release, exposure ar>d consequence assessments are 
summarized to estimate whether or not the risk is 
“negligible”. This initial judgement is made by the risk 
assessor and will be subjective to some degree. 
Quantification of the risk estimate itself is attempted in 
only a small proportion of import risk analyses and is 
inherently difficult for many of the same reasons found 
in food safety microbiological risk assessment. 

The estimated risk in a given scenario will be 
compared with the Member Country's ALOP to 
determine if existing control measures are adequate.^ 
Risk management is almost exclusively focused on 
selecting control measures that will reduce the 
likelihood of introduction of exotic diseases and 
organisms to a level that is considered acceptable. 

Zoning, regionalization and 

COMPARTMENTALISATION 

While these concepts are a shared concept in 
biosecurity risk assessment, they are especially 
important in animal (and plant) health. They allow 
definition of geographical areas of different animal health 
status within the territory of a country for the purposes 
of risk assessment and international trade. OIE 
stipulates the risk management optior^s that are required 
for different diseases to assure the integrity of claims. 

PLANT HEALTH RISK ASSESSMENT 

For the IPPC, risk assessment is the second of the 
three stages of PRA, coming after initiation and before 
risk management. Risk assessment for quarantine 
hazards/pests is defined as “the evaluation of the 
probability of introduction and spread of a pest and of 


the associated potential economic consequences”.®^ 
Plants themselves can be hazards/pests to other 
plants when they are transferred to regions beyond 
their natural range. LMOs may present a phytosanitary 
risk and could warrant a PRA but it should be noted 
that other risks possibly associated with LMOs (e.g. 
social or huntan or animal health related) are not 
covered by the IPPC. Annex 3 of ISPM 1 1 helps to 
determine the potential for a LMO to be a hazard/pest 
and if it Is determined to be so. the PRA framework of 
the IPPC can be applied. Principles guiding plant 
health risk assessment are fully congruent with the 
genenc biosecurity principles presented in Box 3.23. 

The IPPC is developing training materials sp>ecific 
to pest risk analysis, including a training course, 
workbook and teacher’s manual.®^ 

Steps as described by IPPC 

Plant health risk assessment generally incorporates 

four steps: 

■ hazard/pest categorization: 

■ assessment of the probability of introduction and 
spread; 

■ assessment of potential economic consequences: 
and 

• conclusion (final output) of the risk assessment. 

Risk assessment process 
IPPC guidelines are general in nature and plant health 
risk assessments are almost always qualitative. There 
are two main approaches to conducting a risk 
assessment; one focused on a pathway, the other 
focused on a particular pest associated with one or 
more pathways (Box 3.27). 

Hazard/pest categorization 
For a quarantine risk assessment to proceed, 
hazards/pests have to satisfy the crltena for definition of 
a quarantine hazard/pest. Criteria include Identification 
of the hazard/pest, confirmation of absence from the 
PRA area, regulatory status (i.e. under official control if 

^ This (iKtgement is presented as part of the animal heaftti nsk 
assessment process whereas it would be undertaken by risk martagers 
as part of Identification and seleciion of nsk management options in 
the gertenc RMF pxocess 

*' For the purposes of this document reference is made to PRA for 
quarantine pests. However, under the IPPC. the PRA process may also 
be applied to regulated nort-guarantme pests. These two types of 
pests are jointly referred to at regulated pests. 

^ These materials will be available on the IPPC web site at: 
htt ps://www.ip pc. int/idrt 66209'’ language=en. 
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present but noX widely distributed).^ potential for 
establishment and spread according to biological 
parameters, and potential for unacceptable economic 
impact.®* In some cases, countries may proceed to 
Implement control measures even if ttie hazard/pest is 
not desigr\ated as a quarantine hazard/pest. 

Assessment of the probability of 
introduction and spread 
This depends on: identification of ail possible 
pathways from the exporting country, estimating the 
frequency and quantity of hazards/pests associated 
with the pathways at origin (spatially and/or 
temporally), and assessing the probability of the 
hazard/pest surviving transport, storage and existing 
control measures, and transferring to a suitable host. 
Assessment of the probability of establishment 
depends on the biological features of the hazard/pest 
such as availability of suitable hosts and vectors, 
suitability of the environment, crop cultivation 
practices, and control programmes and natural 
enemies. Assessment of the probability of spread after 
establishment also depends on a range of factors, 
including the potential for movement of the commodity 
and its intended end use. 

Assessmerrf of potential economic consequerKes 
In ttie general case, potential economic 
consequences should be estimated as monetary 
values. However, detailed analysis of economic 
consequences is not necessary if it is widely agreed 
that introduction of a hazard/pest will have 
’unacceptable" economic consequences (irrcluding 
environmental consequer>ces). Here, the primary output 
of the risk assessment will be the probability of 
introduction and spread. 

Ecorwmic factors need to be evaluated in 
appropriate detail (e.g. the uncertainty in the level 
of economic consequence, the need to assess the 
cost-benefit of exclusion or controQ and these will vary 
on a case-by-case basis. Evaluation will include 
potential direct effects (e.g. type, amount and frequency 
of damage to knovm host plants, reduction of plant 
species that are major components of ecosystems) and 

^ If a plant peat is present In the PRA area but has not reached the 
limits of Its ecological rar>ge. and a subject to official controf. then the 
PRA is continued. If such limits have been reached, die PRA is 
discontinued 

^ In other biosecurity sectors, an agent with any pofentia/ to cause 
adverse effects qualifies as a hazard. 


Box 3.27. Example of a pest-initiated plant 
health risk assessment: Codling moth 
(Lefxioptera: Tortricidae) in cherries 
imported to Japan 

A probabilistic model was developed for the risk of 
codling moth being spread through the international trade 
in sweet cherries. The model was based on the recorded 
incidence of codling moths in sweet cherries, volumes of 
fruit in trade, and the estimated probability of survival 
during storage, transport to. and arrival in Japan. The 
quantitative model demonstrated that the probability of at 
least or>e male ai>d one female surviving to adulthood 
from a consignment is extremely low in the case of 
cherries from New Zealand (less than 8.5 x 10-10 per 
consignment) and the United States (less than 1 .4 x 1 0-6 
per consignment), and therefore the need for specific 
quarantine rr>easures is not scientificalty justified. 

C. H. Wearwig, J. 0. Hansen. C. Whyte. C. E. Miller and J. Brown. 
2001. Potential for spread of codling moth (Lepidoptera; 
TofWcidae) via commercial sweet cherry fruit; a critical review and 
nsk assessrrtent. Crop Profecfron 20; 485-468 


potential indirect effects (e.g. impacts on domestic and 
export markets, feasibility and cost of eradication or 
containment, significant changes in ecological 
processes, effects on human use). Analytical techniques 
may include partial budgeting, partial equilibrium 
approaches or general equilibnum approaches. 

Potential non-commercial, social and environmental 
impacts are difficult to value in economic terms and 
will likely result only in qualitative inputs to assessment 
of economic consequences. 

Final output of the risk assessment 
In the ideal situation, the risk estimate will be based on 
a quantitative or qualitative estimate of the probability 
of introduction of a hazard/pest and a corresponding 
estimate of economic consequences (including 
environmental and social impacts). For each 
hazard/pest being assessed, all or part of the PRA area 
may be identified as an endangered area. 

This is followed by a qualitative judgement or 
recommendation by the risk assessor as to whether or 
not the hazard/pest has sufficient economic 
importance and introduction potential to justify specific 
control measures.65 if the nsk is deemed to be 
unacceptable, the PRA process may continue by 

^ Th»s Judgement Is presented as jMrt o( the risk assessment 
process in plant health whereas It would be undertaken by risk 
managers as part of idenlirication and selection of risk management 
options In the genenc biosecurity RMF 
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suggesting risk management options that will reduce 
the risk to an acceptable level. 

PRA may constitute only a portion of the required 
overall risk analysis in some plant health situations. As ^ 
example, insect resistant GM crops have been developed 
by expression of a variety of insecticidal toxins from the 
bacterium Bacillus thuringiensis (6t). Detrimental effect on 
beneficial insects or a faster induction of resistant insects 
have been considered in environmental risk asessment of 
a number of such insect-protected GM crops. Another 
example Is outcrossing of transgeries from fields of 
commercially grown GM plants such as oilseed rape and 
sugar beet. This has the potential to trartsfer herbicide 
resistant genes to weeds creating new weed 
management problems. 

Countries may require the assessment of risks to 
human or animal health or to the environn>ent beyond 
that covered by IPPC. When a competent authority 
discovers potential for risks that are not phytosanitary 
it should notify the relevant authorities. 

Box 3.28. Example of risk assessment of 
an invasive alien species: Importation of 
spiders associated with table grapes 

A New Zealand study of the probability of introduction ar>d 
establishment of spiders associated with table grapes 
showed that opportuniti» for infestation and pathways for 
introduction can be readily identified, along vrith a range of 
mitigation strategies (e.g. visual inspection and/or forced 
air fumigation either pre-shipment or post-shipmerrt. 
packaging sanitation and security, and cold storage). Audit 
and certification requirements of competent authoritiee 
can also be specified. However, mitigation strategies 
cannot guarantee exclusion. For example, a 920 unit 
sample with a zero acceptance level provides 99 percent 
confidence that not nf>ora than 0.5 percent of the total units 
within the corwigrvnent are infested. 

The likelihood of entry is low (but low-moderate for 
grapes from Chile). Risk of establishment is low to 
moderate, arxj risk of spread is nrKXierate. Adverse health 
effects on humans were identified but discussion on the 
adverse impact on native species was speculative. It is 
noteworthy in this example the acceptable level of risk 
was defined as '^he acceptable likelihood of entry given 
application of measures". 

The study also demonstrated the difficulty of 
estabiishir>g risks when the range of spiders that could 
Infest the particular commodity in different countries of 
origin is substantial. 

MAF. 2002. MAF Bios9Cunty Pest Pak Assessment: Spiders 
associated with table grapes from the Unitad Stales of America 
(State of CaMomia^, Australia, Mexico and ChOe. New Zeeiar>d 
Ministry of Agriculture and Forestry ^tAF). September 2002 
(availabie at httpyAvww.bioeecurily.govtnz/peetS'disaBsee/ 
pl8ntVrisK/spldervgrapea/spk}ers-gnipae-ra.pdf ) ■■ 


RISK ASSESSMENT OF 
INVASIVE ALIEN SPECIES 

The CBD focuses on biodiversity protection and 
sustainable use of biological resources, both of which 
are closely linked to human interests. It describes risk 
assessment for alien species as "an assessment of the 
consequences of the introduction and likelihood of 
establishment of an alien species using scierice based 
information”. Where the CBD describes principles to 
guide risk assessment, they are congruent with the 
generic biosecurity principles presented in Box 3.23. 

Risk assessment steps themselves are only referred 
to in a general manner. Many aspects of hazard 
identification and evaluation of adverse effects are the 
primary responsibility of the applicant party (including 
relevant competent authorities). This is a different 
situation to risk assessment for food, animals and 
plants in international trade where the importing country 
bears the primary responsibility for risk assessment. 

Risk assessment process 
The risk assessment guidelines of several intemation^ 
legal Instruments and organizations may be invoked in 
risk assessment of invasive alien species (Box 3.28). 
Specific risk assessment methodologies are still being 
developed.^ The outputs of these risk assessments are 
almost always qualitative and include many subjective 
judgements. 

Assessment, infoimation and tools include: 

■ characteristics of the invasive species, the 
vulnerability of ecosystems and habitats, and the 
impact of climate change on these parameters; 

• impact on biological diversity, at the species and 
genetic level; 

■ analysis of the importance of various pathways for 
introduction; 

■ social and economic impacts; 

■ development of control mid eradication measures; 

■ costs and benefits of use of blocontrol agents; and 

■ criteria for assessing risks. 

Clearty, there is a combination of risk assessment and 
risk management activities in the above. The burden of 
proof that a proposed introduction is unlikely to 
threaten biological diversity lies with the proposer for 
the introduction, or may be assigned as appropriate to 
the recipient country. 

M Stobigren. T. and Schnase. J. 2006. Risk analysts for biological 
hazards: What we need to know about invasive spectes. Risk Anatysis 
26 (1):16S-173. 
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Risk assessment endpoints associated with 
estimates of potent!^ distribution, potential rate of 
spread and abundance are variable (e.g. reduction or 
replacement of native taxa. negative impacts on 
ecosystem components or processes, negative 
effects on human health). Costs associated with 
invading species may be environmental, economic 
(containment potential, costs and opportunity costs) or 
social (including risks to human health). Estimating 
monetary erujpoints for risk assessment purposes may 
be attempted but quantifying reductions in native 
species, loss of native genetic diversity, and 
extinctions requires non-market valuations. 
Complications arise when estimating the influence of 
long lag times from introduction and establishment to 
successful invasion. 

RISK ASSESSMENT OF 
LMOS AND THEIR PRODUCTS 

The Cartagena Protocol to the CBD describes risk 
assessment as “an assessment of the adverse effects 
of LMOs on the conservation and sustainable use of 
biological diversity, also taking into account risks to 
human health". 

Steps as described in 
THE Cartagena protocol 
Risk assessment of LMOs and their products 
incorp>orates the following steps: 

■ identify novel LMO genotypic or phenotypic 
characteristics that may cause adverse effects; 

■ evaluate the likelihood of these effects being realized, 
taking into account the level and kind of exposure of 
the likely poterrtial receiving environment; 

B evaluate the consequences should these adverse 
effects be realized; 

B estimate the overall risk based on likelihood and 
consequence; 

B recommend as to whether or not the risks are 
acceptable or manageable, including where 
necessary, identification of strategies to manage these 
risks; and 

B where there is uncertainty regarding the level of 
risk, consider the need for further information, or 
implement risk management strategies and/or 
monitoring in the receiving environment. 

It is clear from the above that risk assessors are 
involved in risk mariagement decisions as described in 
the generic biosecurity RMF. 


Risk assessment process 
As part of hazard identification. LMOs can be classified as 
being for intentional introduction into the environment, 
direct use as food or feed, or use in processing. Risk 
assessment should take into account detection and 
identification methods for hazards, information relating to 
end use, and information relevant to the receiving 
environment. Detailed risk assessment methodologies are 
still being developed and a severe shortage of scientific 
Information on possible environmental interactions makes 
quantitative risk assessment very difficult. 

As with invasive alien species, the output of risk 
assessment for LMOs is almost always qualitative and 
includes many subjective judgements. Deliberate 
release of an LMO may have substantial benefits (e.g. 
sustainable development and more cost-effective food 
supplies). However, environmental release may initiate 
environmental risks in some situations. Potential risks 
can be expressed in a variety of ways. For instance, in 
the case of transgenic plants, risks may arise from 
increased "weediness", transgene flow into related 
species, and development of new viruses with a wider 
host range on virus-resistant plants. 

Regional effects are important. When a GM crop is 
subjected to risk assessment, contradictory findings 
for benefits and risks may be found and this reflects 
the impact of different agro-ecological conditions in 
different regions. As an example, the use of herbicide 
resistant crops and the consequent herbicide use 
could potentially be detrimental in a small-sized 
agricultural area which has extensive crop rotation and 
low levels of hazard/pest pressure. However, the 
moderate herbicide use related to these GM plants 
could be beneficial in other situations where it might 
actually represent a decrease In overall herbicide use. 

The IPPC is developing guidelines on risk 
assessment of LMOs that qualify for PRA. Types of 
LMOs include modified plants for use in agriculture and 
horticulture, biological control agents modified to 
improve their performance, and pests modified to alter 
their pathogenic characteristics. 

Risk assessment of LMOs under the Cartagena 
Protocol includes recommendations as to whether or 
not the risks are "acceptable or manageable"^^ and 
this remains a very subjective judgment. 


TTits is a decision for nsk managers rather than risk assessors In 
the context of the generic RMF process. 
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While risk analysis has emerged as a key discipline in 
biosecurity, the risk communication component has 
generally received much less attention than risk 
assessment and risk management. This has been to 
the detriment of risk analysis in some recent high- 
profile biosecurity events that have had global impacts 
(e g. BSE and FMD outbreaks in Europe, contamination 
of the food supply with dioxins). 

Ideally, a risk communication team should be 
deployed for all risk management projects that involve 

Box 3.29. Principles of risk communication 
in biosecurity 

• Risk communication strategies and programmes should 
actively promote the understanding and involvement of 
all stakeholders in the risk analysis process. 

• Risk communication should facilitate an open and 
interactive exchange of information, facts arxj opinions 
about risks amongst risk managers, nsk assessors ar>d 
other stakeholders. 

« Management of each biosecunty issue irtvolving a 
significant risk assessment should include a risk 
communication strategy and implementation plan. 

• Variability. ur>certainty and assumptions in risk models 
should be communicated to nsk managers and external 
stakeholders In a user-friendly and ur>derstandable 
manner. 

• Competent authorities should take into account 
kr>owledge. attitudes, values, practices and perceptions 
of stakeholders when corrwnunicating risk management 
options and decisions. 

• A risk communication programme should ensure 
openness and transparency when arriving at and 
Implementing risk nianagement decisions. 

• Risk communication should respect the legitimate 
concern to preserve confidentiality of scientific data 
where appropriate. 

• Risk communication should improve the overall 
effectiveness and efficiency of the risk ar^ysts process 
and strengthen the working relationship among 
participants. 

• Risk communication should be carried out in a way that 
fosters public trust and confidence in regulatcxy 
decisions and control measures. 

• Selection of risk management options that are non- 
reguiatory in nature should be subject to a tailor-made 
risk ccxnmunication programme. 

• Competent authorities should develop specific risk 
communication strategies and implementation plans for 
emergency situations. 

• Risk communicatton should include stakeholders in 
other countries and should service international 
reporting obligations 


a significant risk assessment to identify relevant 
stakeholders, develop key messages, engage with 
stakeholder groups and monitor the effectiveness of 
communication. Stakeholder interests and 
responsibilities may be significantly affected by 
regulatory risk management decisions and consultation 
with external stakeholders throughout all phases of the 
generic RMF process is now recognized as critical to 
effective risk analysis. 

National biosecurity strategies being put in place by 
competent authorities are placing much greater 
emphasis on risk communication and the provision of 
adequate resources for this purpose. Specialist training 
is becoming more widespread and a variety of 
methodologies are being used to communicate with 
the public. Active methods such as media-based 
information campaigns and telephone information 
services are increasingly being employed in risk events 
that are of high interest to industry and/or the public. A 
number of countries have established specialist 
consultative groups involving various parts of 
government, competent authorities, industry, 
consumers, environmental organizations and other 
groups to instil public confidence in the risk analysis 
process. 

Competent authorities should provide general 
information on biosecurity-related hazards and their 
management as an ongoing public service. Risk 
communication needs in an emergency situation 
require a unique strategy and implementation plan. 

RRINCIFLES Or* RIsiK 
COMMUNICATION IN BtOSECURITY 

Historically, information flows associated with 
biosecurity regulatory actions have been non- 
participatory and "one-way"' in respect of stakeholders 
external to government. Adoption of risk analysis as a 
discipline central to biosecurity has meant that “two- 
way" communication and consultation is now 
becoming the norm. 

Generic principles of risk communication in 
biosecurity (Box 3.29) reflect this change, with a focus 
on public dialogue being expressed in many ways (e.g. 
engagement with a diverse range of public groups. 
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meeting extensive demands for scientific information, 
encouraging debate around “zero-risk'’ expectations, 
engaging in consultation on issues of ethics and social 
impacts of risk management decisions). However, it 
must be recognized that extensive risk communication 
will not compensate for poor application of RMFs and 
each of their components. 

RISK COMMUNICATION STRATEGIES 
AND IMPLEMENTATION PLANS 

Risk communication encompasses a continuous and 
interactive exchange of information between all parties 
throughout the risk analysis process. The risk 
communication strategies and implementation plans of 
competent authorities should effectively service: 

• provision of general information and advice on 

hazards and their management; 

• standard-setting processes; 

■ emergencies as they arise; and 

• international reporting obligations. 

Those managing risk analysis processes should have 
an overarching risk communication strategy and 
implementation plan that property engages with 
internal (e.g. administrators, risk assessors, risk 
communicators) and external stakeholders. Hie nature 
and urgency of the risk information to be conveyed will 
drive the implementation plan. This can range from 
predominantly one-way communication to the public to 
urgently advise or warn about a particular risk, to full 
two-way engagement with a number of stakeholder 
groups. In most cases competent authorities will need 
to transfer complex scientific information into 
understandable user-friendly messages and take into 
account industry views and public values and 
perceptions. 

Routine risk communication activities are likely to 
involve a number of mechanisms to inform and 
educate stakeholders on current sector issues. 
Scheduled meetings with stakeholder representatives 
(e.g. six-monthly meetings with consumer advocates 
on current food safety issues) are a good means of 
proactively engaging stakeholders on upcoming 
problems. Routine publication of periodicals, 
pamphlets and technical reports by risk 
communicators is another means of improving public 
awareness and knowledge. 

In many situations, risk communication strategies 
and implementation plans will need to span multiple 
biosecurity sectors. As an example, competent 


authorities must clearly differentiate the likelihood of 
animal health impacts versus the likelihood of human 
health impacts when there is an epidemic of exotic 
disease such as “highly pathogenic" avian influenza. 
Even so. public reactions are unpredictable. In the 
recOTt outbreak of avian influenza in Southeast Asia, 
the Japanese government clearly informed their public 
that food-borne risks from imported poultry products 
were negligible but consumers still markedly reduced 
their purchase of chicken meat and eggs. 

Establish a risk communication 

PERSON/TEAM 

Each biosecurity Issue that involves a significant risk 
assessment should have an individual risk 
communication strategy and implementation plan. The 
risk communication person/team should be appointed 
at the same time as risk managers are commissioning 
a risk assessment. 

Successful risk communication requires expertise 
in conveying understandable and usable information to 
both internal and external stakeholders. The risk 
communication person/team is responsible for 
providing internal stakeholders with information on the 
concerns, perceptions and information needs of 
external stakeholder groups and will facilitate ail 
ongoing communication.®® The person/team needs to 
have sufficient expertise to effectively respond to the 
needs of very different audiences (e.g. other branches 
of government, the public, media and industry) and 
must ensure openness, transparency and flexibility in 
all communication activities. A cohesive team 
response, especially in terms of ensuring consistent 
messages, is a key function. 

Profile risk communication needs 
The risk profile developed as part of the generic RMF 
process will be an important source of information for 
profiling of risk communication needs. Questions 
important to risk communicators include: how will 
potential risks be expressed, who generates and who 
bears the risks, what is the likely public response to 
risk management decisions, to what extent will public 
perceptions of risk influence decision-making? 

Comparison with other risk analysis projects 
covering similar biosecurity issues will assist profiling. 

Notwithstanding this, it is liMly that some communication 
activities <e.g. technical exchanges on import health standards 
between importirig and exporting countries) will be the responsibihty of 
persons not part of the nsk comrrxinrcation team. 
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Box 3.30. Questions that will assist in 
identifying relevant stakeholder groups 

• Which branches of govemment(s) are officially invt^ved 
in the applicabie regulatory process? 

• Who might be affected by the risk management decision? 

• Who has information and expertise that might be 
heiphji? 

• Who has been involved in similar hsk situations before? 

• Who has expressed interest in being involved in similar 
decisiorts before? 

• Who reasonably might be angered if not ncluded? ■■ 

This may provide clues on likely stakeholder responses 
and sensitivities (e.g. environmental issues associated 
with disposal of animal carcasses in an exotic disease 
outbreak may be more important to some stakeholders 
than the economic impact of the disease itself)- 

Identify relevant stakeholders 
Before formulating risk communicatjon messages, it is 
necessary to Identify the various stakeholder groups 
that will be affected by a biosecurity issue or 
emergency and properly understand their motivations 
and opinions (Box 3.30). Risk communicators, risk 
managers and risk assessors should all contribute to 
this task. 

Although identifying stakeholders takes time and 
effort, the results are very worthwhile. Countries are 
likely to have their own statutory or policy regulations 
concerning how and when stakeholders (including 
specific branches of government) can participate in 
public decision-making processes. Depending on the 
biosecurity issue, risk managers may need to solicit 
technical input from external stakeholder groups (e.g. 
in the development of a risk profile or in peer review of 
a risk assessment). The risk communication team 
should be Involved in these tasks if there is p>otential 
for bias. 

The nature and extent of stakehold^ involvement 
Oncluding competent authorities from other countries 
and other parties involved in trading situations) will 
depend on a number of factors including: 

6 the complexity, uncertainty and level of controversy 
underiying the decisions to be made; 

6 the scale of potential adverse effects; 

■ the urgency with which trie problem must be 
addressed; and 
6 statutory obligations. 

As risk communication is a highly iterative process, it 
is as important to seek out relevant information 


sources and take heed of them as it is to identify those 
groups who need to receive information. If the final risk 
management decision is not really negotiable, 
stakeholders should be informed directly that they are 
unlikely to have a genuine influence on the decision. 

Develop key messages 
The risk communication person/team will need to 
develop key messages targeted at particular 
stakeholder groups. These should address scientific, 
social and emotional aspects of risk management. 
National cultural and political r>orms dictate the need 
for different levels of information. It is the role of the 
risk communication team to ensure coordination with 
all stakeholder groups that have credible information 
related to the risk. 

Public analysis of risks often differs from expert 
analysis and their judgement of benefits arKl risks is 
significantly affected by information flows. Thus it is 
necessary to identify the most appropriate media to 
disseminate information to. and communicate with, 
different types of stakeholders. If potential benefits are 
flagged as high, stakeholders tend to infer that risks 
are low. If risks are flagged as low, benefits tend to be 
inferred to be high. The opposite may occur if potential 
benefits are flagged as low (stakeholders infer that 
risks are high) or risk is flagged as high (stakeholders 
tend to infer that benefits are low).^^ Key messages 
must take into account distributional issues (e.g. who 
benefits ar>d in what way, the importance of the 
benefit). Key messages must effectively communicate 
the degree and significance of uncertainty in the risk 
assessment. 

Engage with relevant stakeholder 

GROUPS 

Risk communication should involve a two-way 
dialogue wherever practicable. In most countries, 
communication mechanisms are generally in place. 
However, the degree to which controlling authorities 
are proactive in consulting different stakeholder groups 
rather than simply making information available, and 
the specific mechanisms they use to elicit and reflect 
the views of stakeholders, varies markedly. 

Risk communicators should provide external 
stakeholders with clear and timely information about 

^ Pinucan*. M., Alhakam. A. Slovic, P. and Johnson, S. 2000. Tho 
affoct heuristic in judgements of roks and benefits. Uoumsf of 
Bthavtotjr^Docision-Makiog. 13: 1-7. 
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the risk and the options that are available to manage It. 
This information should be communicated in a way 
that stakeholders can easily ur>derstand and using a 
media that they can easily access. In addition, it is 
essential for risk communicators to solicit feedback 
from stakeholders and listen to their opinions in order 
to refine key messages and to fully and adequately 
address stakeholder concerns. The risk 
communication team should assess the optimal way to 
involve the various stakeholders at different stages of 
the risk analysis process (Box 3.31). 

Stakeholder participation provides opportunities to 
bridge gaps in language, process, understanding, 
perceptions and values. It provides an opportunity for 
affected groups to hear, consider and respect the 
various opinions, ideas and recommendations about 
the risk in question. An honest exchange of 
information, ideas and opinions about risks and risk 
management options also enhances transparency. Risk 
assessments conducted with stakeholder involvement 
meet less opposition; stakeholders who have been 
able to review and comment on the risk assessment 
are more likely to understand and accept the results 
than those excluded from the process. 

Engagement with stakeholder groups should 
involve risk assessors. They need to be able to explain 
the results of their assessment and the scientific data, 
assumptions and judgements upon which it is 
constructed. They must be able to clearly 
communicate what they know and what they do not 
know, and be able to explain the sources of uncertainty 
and how they were handled in the risk assessment 
process (Box 3.32) . 

Be a credible source of information 
Risk communication is not public relations; the 
essence is for all stakeholder groups to understand 
and appreciate the others perspective. Trust and 
credibility must be nurtured rather than eroded through 
Ineffective or inappropriate communication. Stringent 
efforts should be made to provide accurate and timely 
technical information about the risk from sources that 
are viewed as trustworthy, fair and unbiased. 
Disseminating consistent messages from multiple 
sources will reinforce the credibility of the message. 
Care must be taken to avoid exaggeration, omissions, 
distortion or self-serving statements. Above all. 
information should be disseminated as soon as 
possible, with frequent and ongoing updates, so that 
stakeholders do not become focused on the 


Box 3.31 . Examples of tactics to engage 
stakeholders 

M««ting techniques 

• Public hearings 

• Public meetings 

• Briefings 

• Ouestior and answer sessions 

• Focus groups 

• Workshops 

• Inclusion of non-scientific stakeholder groups in 
scientific meetings 

Non-Meeting techniques 

• Interviews 

• Hotlines and toll-free numbers 

• Web sites 

• Advertising and flyers 

• Television and radio 

• Reports, brochures and newsletters 

• Booths, exhibits and displays 

• Contests and events 


Box 3.32. Key risk communication lessons 
emerging from two case studies in 
the United Kingdom: 

BSE and consumption of fish 

• Stakeholders should be coosuited on the framing of risk 
management questiorvs to be answered, so as to avoid 
a focus on aspects of risk that might only be 
institutionally appropriate. For instance, as well as 
concern over risks to health from eating fish (dioxin and 
heavy metals), stakeholders were interested In 
cardkivascular bertefits from eatir>g oily fish and also the 
sustainability of fish stocks. 

• Engagement should be broadened at different stages In 
the RMF process, particularly on issues of controversy 
or high uncertainty (e.g. BSE is a very sensitive 
biosecurity issue and special efforts need to be made to 
prevent the undue social amplification of risks when the 
results of risk assessment are presented). 

• Things that matter the most to each individual audience 
should be clearly communicated. 

The Roytf Society ar>d Food Standards Ager>cy (UK). 2006. Social 
science insights for risk assessment: findings of a wortahop held 
by the Royal Society and the Food Standards Agency on 30 
September 2005 (available at; httpj'’/Www.royalsoc.ac.uk/ 
downloaddoc.asp7ld-2797) ■■ 


suppression of facts rather than management of the 
risk Itself. 

Monitor and evaluate effectiveness 
OF risk communication 
The clarity and impact of key messages for each 
stakeholder group should be monitored and evaluated 
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Box 3.33. Exampies of 
international disease reporting systems 

• The FAO International Portal on Food Safety, Animal 
and PImt Health (IPFSAPH) provides a single access 
point for authorized official international and nation^ 
information across the sectors of food safety, animal 
and plant health (http://www.ipf8aph.org). 

• The Gk)b^ Early Warning and Response System 
(GLEWS) established by FAO. OIE and WHO predicts 
and responds to animal diseases worldwide. 

• The IPPC's International Phytosanitary Portal provides a 
fonjm for national reporting among the global 
phytosanitary community (http://www.ippc.int). 

• The WHO Global Outbreak Alert and Response Network 
(GOARN) pools resources for the rapid identification, 
confirmation arxJ response to human health outbreaks 
of intematioruil importance 
(httpy/www.who.int/csr/outbreaknetwork/en/). 

• The Biosafety Clearing>House is an Information 
exchange mechanism estabHshed by the Cartagena 
Protocol on Biosafety to facilitate sharing of Information 
on LMOs (http7/bch.biodiv.org) mm 

to the extent practicable. Methodologies for 
determining the effectiveness of the key messages will 
depend on the nature and urgency of each biosecurity 
scenario, the extent of stakeholder involvement and 
the communication channels used. 

Informal and formal means can be used to evaluate 
success. Where practical, performance measurement 
tools such as public opinion research can be used to 
gauge whether all appropriate target groups were 
reached and their level of understanding of key 
messages was adequate. Behaviour change as a result 
of risk communication can also be evaluated if 
appropriate. Reasoned involvement with stakeholders 
throughout a risk analysis process should help with 
acceptance of a final risk management decision even if 
the stakeholders are not in agreement. 

Risk communication processes should be 
evaluated as to their transparency. While respecting 
legitimate concerns to preserve confidentiality (e.g. 
proprietary information or data), risk communicators 
must ensure that all relevant documentation is 
available for scrutiny by interested stakeholders. 

International reporting obligations 
Unlike risk communication plans to address national 
biosecurity issues as they arise, international reporting 
of disease outbreaks is a statutory requirement of 
international agreements, legal instruments and 
organizations. The transparency obligations of the 
WTO SPS Agreement also drive reporting. Global 


systems greatly enhance emergency preparedness, 
rapid alert and response to threats to health and life at 
the national level. 

Examples of international disease reporting 
systems are presented in Box 3.33 and a national 
biosecurity implementation plan should fully resource 
this risk communication function. 

RISK COMMUNICATION IN 
EMERGENCY SITUATIONS 

Risk communication needs in emergency situations 
change markedly through the cycle of the crisis. 

The emergency begins 
As an emergency arises, the risk communication 
person/team should immediately begin to gather 
information, assess the situation, develop a 
communications plan and infonm key stakeholders of 
potential impacts. Strong credible spokespeople 
should head implementation of the plan and deliver 
consistent key messages, even If the news is bad. Key 
media contacts should be appointed and the most 
trusted professional sources of information proactively 
deployed to put the science out in front of the public. 

The emergency unfolds 
As the likely nature and scale of the emergency 
unfolds. keepir>g stakeholders fully informed and up- 
to-date is vital. A number of communication chanr>els 
can be used (e.g. free phones, dedicated web sites, 
media, press conferences and technical briefings). 
Biosecurity emergencies often Involve more than one 
biosecurity sector and a joint communications sb’ategy 
is needed to ensure that each competent authority 
puts forward credible spokespeople and consistent 
messages. 

Notable media headlines set the tone as an 
emergency unfolds. Working with the news media so 
that they are allies in risk communication involves 
building on the track record, being available, providing 
full and honest access to breaking news, regular 
issuance of media advisories and routine technical 
briefings. Messages should also be shared with other 
stakeholders and key government representatives. 
Depending on the extent of the emergency, additional 
short-term staff may need to be hired to boost 
communication capability. 

Tbe communication team should meet regularly 
and often, with a close watch being kept for burn-out. 
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Box 3.34. Factors that Influence perception of nsk 


Dreed. Hazards that provoke a risk that is perceived as 
dreadful ter>d to evoke stronger fears than something seen 
as less dreadful. 

Control. When an individual feels as though she/he has 
some control over the process determining the risk faced, 
that risk usually seems smaller than if K was decided by a 
procees over which the individual had no control. 

Natural or himiart-made. Natural risks (e.g. sun radiation) 
are usually perceived as less vrorryirtg than humart-made 
risks (e.g. anthropogenic sources of radiation) even when 
facts show that the former present greeter risks. 

Choice. A risk that an individual chooses usually seems 
tees risky that a rtok that is imposed. 

Children. Research has shown that risks to chikiren are 
perceived as worse than the same risk to adults. 

New or old. A risk that is new tends to be more frightenng 
than the same risk after people have lived with it for some 
time and have been able to put it into per s pe c tive. 

Assessing public reaction to the emergency and the 
risk communication plan should be ongoing as the 
emergency unfolds. 

The emergency wanes 
As the emergericy diminishes, the risk communication 
person/team should work with risk managers to 
communicate long-term decisions and genera) 
government responses to mitigate impacts. The team 
should also review actions taken and identify lessons 
learned. It is important to continue to communicate in the 
aftermath of the emergency so that stakeholders can 
gain a perspective of the complete emergency response. 

PERCEPTION OF RISK 

There is a large body of literature on how people 
perceive risk and how the risk communication activities 
of governments and non-government organizations 
can alter this response. Perception of risk is both 
analytical and emotional. Risk communication therefore 


Awarerwss. Greater awareness of a risk increases 
conscious concern about that risk. 

Persortal exposure. Any risk seems larger if an indrvktoal 
thinks they or sort>eone they know could be a victim • this 
helps explain why statistical prob^lity is often irrelevant to 
people and an ineffective form of risk communication. 
Risk-bertefit trade-off. When people perceive a benefit 
from a certain behaviour or choice, the risk associated with 
it seems smaller (e.g. the ber>efits of a vaccination are 
perceived to outweigh the risk of the side effects): if there is 
no perceived benefit, the risk seems larger. 

Ihist Research has shown that the less people trust the 
Irtstitutlons that are responsible for exposure to the risk or 
communication about the risk, the more they wIR be afraid. 

Harvard Cantar for Risk Analysis. Risk In Parspactiva. Juna 2003. 
Wjluma 1 1 . Issue 2 (avaftable at: http^/vwww.hcra.harvard.edu/ 
pdt/Juna2003.pdf) Mi 

needs to cor\skJer technical or analytical dimensions of 
risk, as well as non-technical or emotional dimensions 
(e.g. outrage). 

People do not generally respond to controversial 
risks on the basis of technical judgements. Non- 
technical information about the broader context of the 
risk often emphasized by the media, industry or 
consume groups - is often of most interest to the 
general public. Therefore, risk communication that 
addresses the emotional factors that underlie people's 
concerns, rather than dismissir>g such perceptions as 
“irrationar because they are not solely fact-based, is 
likely to be more successful in helping stakeholders 
make more informed choices about the risk they face. 

Some of the factors that influence people's 
perception of risk are presented in Box 3.34. The 
perceived level of risk has an important effect on the 
extent of risk management considered necessary by 
public stakeholders to make risks acceptable. In 
general, the greater the perceived risk, the greater the 
desired reduction. 
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Conclusions 


Part 3 of the Biosecurity Toolkit has been developed to 
improve regulators' understanding of risk analysis ar>d 
illustrate the potential for cross-sectoral use, especially 
in transitional and developing countries. The utility of 
risk analysis as a unifying discipline across different 
biosecurity sectors, both at the international and 
national levels, is clear and the gains that can be 
expected from application of risk analysis in a 
coordinated and mutually supportive manner at the 
national level are well illustrated throughout the 
Biosecurity Toolkit. The concept that risk analysis 
methodology provides an important tool with which to 
measure the performance of a competent authority in 
an overall sense Is also introduced in this manual. 

Although a range of stak^olders have inputs to 
risk analysis for biosecurity at the national level and will 
be involved in many ways in implementing risk 
management decisions, it is each competent authority 
having jurisdiction that makes the final decisions and 
has the overall responsibility for ensuring that 
regulation is properly implemented. For these reasons, 
this manual focuses on regulatory risk management 
and the application of a generic RMF for achieving 
biosecurity goals. As part of this, the manual illustrates 
the Inextricable linkages between biosecurity control 
measures applied at the border and those applied in 
domestic settings. 

A better understanding of risk analysis is driving the 
increasing attention that governments are now paying 
to international legal instruments and starxfard'setting 
organizations. In parallel, the latter are rapidly 
increasing the availability of risk-based standards and 
are improving guidelines on the practical application of 
risk analysis principles in national biosecurity settings. 
Accessing these technical resources should be a 
priority for developing countries contemplating change. 

This manual has identified a generic RMF process 
that underpins management of ail biosecurity risks 0-e. 
in food safety, zoonoses, animal health, plant health, 
invasive alien species, LMOs and their products, and 
sustainable use of the environment). It has also 
illustrated the generic nature of risk assessment and 
risk communication. The RMF clearly illustrates the 
different roles of people involved in risk assessment, 
risk management and risk communication when a 


Box 3.35. Benefits gained from systematic 
application of a RMF process to biosecurity 
issues at the national level 

• Consistency and fairn^ in biosecurity aspects of 
international trade as intended by the WTO SPS 
agreement. 

• Consisteocy in decision-making across all jurisdictions 
of competent authorities. 

• Gains in the effectiveness of biosecurity control 
measures for traded goods by shifting from country 
ir>dependence to interdeperxlence. 

• Collection and syntt>esis of global information on 
hazards and mitigation of associated risks. 

• A better understarKling of the “connectedrMSS" of 
adverse impacts in different biosecurity sectors and 
their managennent. 

• Cohesive development of national biosecurfty 
strategies. 

• Ability to consider complete hazard exposure pathways. 

• Ranking of cross-sectoral biosecurity issues and 
prioritization of work. 

• Cost-berwfit and cost-effectiveness analysis of cross- 
sectoral impacts. 

• Wide stakeholder participation in risk managerrtent 
decisions. 

• Measurement of the performance of competent 
authorities. 

• Sharing of risk analysts skills between sectors. ■■■ 

competent authority manages a biosecurtty issue and it 
provides an opportunity to improve collaboration 
among diverse stakeholder groups. Recognition of the 
high level of commonality of the generic RMF process 
across all biosecurity sectors helps to achieve national 
biosecurity strategies in a mutually supportive manner 
(Box 3.35). 

Comparison of international risk assessment 
processes in different biosecurity sectors shows that for 
some steps, there is a blurring of margins between the 
roles of risk assessors and risk managers. As 
international organizations strive to document emd 
communicate scientific judgements as being distinct 
from the policy/v^ue judgements that are part of risk 
management decisions, it is suggested that 
recommendations for sector risk analysis at the national 
level should increasingly reflect generic RMF prirvciples. 

Acceptance of the similarity of risk analysis 
processes and methodologies in differ^t biosecurity 
sectors is leading to new opportunities in terms of 
alignment of training of competent authority personnel 
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and their structural groupings. Generic training 
materials and programmes that incorporate the most 
up-to-date experience in different biosecurity sectors 
can be prepared and this leads to greater cross- 
fertilization of ideas and techniques. Shared training 
opportunities are also likely to facilitate technical 
exchanges between countries and capacity building; 
the latter being particularty important for developing 
countries. 

The interdependence of biosecurity sectors at the 
national level is extremely well illustrated by the 
profourKf influxes that farming and nature exercise 
over each other. Farming has contributed over the 
centuries to creating and maintaining a variety of 
landscapes and valuable semi-natural habitats. It also 
supports diverse rural communities that play an 
essential role in maintaining the environment in a 
healthy state. Biodiversity conservation and the 
assessment of agricultural impacts on the environment 
requires the use of holistic nrvodels which are able to 
integrate multiple sources of information. Levels of 
protection may vary as goals range from sustaining 
agricultural production and ecosystem services to fully 
preserving ervdangered species or fragile protected 
areas. Links between environmental protection and 
human health also r>eed to be considered, for example, 
when assessing risks of GM food in terms of safe 
release Into the environment (e.g. in terms of 
unintended effects on non-target organisms, 
ecosystems and biodiversity) and safe use as a food 
for humans. 

It is clear that the complexity of biosecurtty issues 
demands careful problem formulation and 
interdisciplinary scientists and risk assessors workirtg 


closely with government agencies. NGOs and the 
public in estimating cross-sectoral biosecurity risks. 
Aggregating relevant information in ways that allow risk 
managers to systematically evaluate containment 
potential, costs, and opportunity costs and make 
reasonable trade-offs against legal mandates and 
social considerations will require a new generation of 
decisison-support models. 

With the increasing recognition that biosecurity is 
an interdependent partnership that requires 
participation from all biosecurity sectors at the 
international and national levels, significant benefits are 
now flowing from aligning approaches and sharirig 
resources. Identifying and managing the interplay of 
impacts between different sectors in adverse 
biosecurity situations is greatly improved when 
competent authorities work effectively together. Recent 
national experiences of cross-sectoral impacts 
associated with BSE and FMD provide dramatic 
evidence of the need for effective national biosecurity 
strategies, sharing of resources and integrated 
responses to problems. 

Achieving better biosecurity outcomes in an 
efficient and cost-effective manner, especially in 
transitional and developing countries, is a significant 
challenge. The en>ergence of risk analysis underpins 
many of the changes in approach that are happening 
within competent authorities around the world. It is 
predicted that administrative, structural and technical 
changes, together with cross-sectoral application of 
risk analysis principles, will greatly enhance the 
development of Integrated biosecurity strategies and 
the achievement of broad biosecurity goals at the 
national level. 
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1 . GLOSSARY 


Acceptable daily intake. An estimate of the amount of 
a substance in food or drinking-water, expressed 
on a body-weight basis that can be ingested daily 
over a lifetime without appreciable risk. 

Animal. For the purposes of this toolkit, animal 
includes mammals, birds, fish and bees. 

Audit. A systematic and functionally independent 
examination to determine whether control activities 
and results comply with documented objectives. 

Biodiversity. The variability among living organisms 
from ail sources. Including diversity within species, 
between species and of ecosystems. 

Biosafety. This term is widely used in biosecurity and a 
general working description is “the safe use for 
human, animal and plant health, and the 
environment, of new biotechnologies." In the 
Convention on Biological Diversity and Cartagena 
Protocol, biosafety is defined as the “means to 
regulate, manage or control the risks associated 
with the use and release of living modified 
organisms (LMOs) resulting from biotechnology 
which are likely to have adverse environmental 
impacts that could affect the conservation and 
sustainable use of biological diversity, taking also 
into account the risks to human health (UNEP/CBD. 
1992. Article 8(g)). 

Biosecurity. Biosecurity is a strategic and integrated 
approach to analysing and managing relevant risks 
to human, animal and plant life and health and 
associated risks to the environment. 

Competent authority. The official authority charged by 
the government with sector control of biosecurity, 
including setting and enforcing of regulatory 
requirements. 

Competent body. An officially-recognized body acting 
ur^der the supervision and control of the competent 
authority. 

Control measure. Any action or activity that can be 
used to prevent or eliminate a hazard or reduce it to 
an acceptable level. 

Emerging zoonosis. A zoonosis that is newly 

recognized or newly evolved, or that has occurred 
previously but shows an increase in incidence or 
expansion in geographic, host or vector range. 


Equivalence. The capability of different biosecurity 
controls to achieve the same health objectives. 

Food-borne zoonosis. An Infection transmitted 
through food to humans when the source of the 
infection is an animal. 

Harmonization. The establishment, recognition and 
application by different countries of biosecurity 
controls based on common standards. 

Hazard-based. Decisions and actions in biosecurity 
control programmes that are based on objective 
and verifiable information on hazards. 

input. Any information that is fed into a risk 
assessment model. 

Invasive alien species. An invasive alien species 
outside its natural past or present distribution 
whose introduction and/or spread threatens 
biodiversity. 

Maximum residue limit The maximum concentration 
of residue resulting from the use of a chemical 
during primary production that is acceptable in or 
on a food. 

Model. A simplified representation of the real world. 

Monitoring. Periodic collection and analysis of data on 
hazards at relevant steps throughout the exposure 
pathway. 

Performance objective (In relation to food safety). 

The maximum frequency and/or concentration of a 
hazard in a food at a specified step in the food 
chain before the time of consumption that provides 
or contributes to a food safety objective or 
appropriate level of protection (ALOP). as 
applicable. 

Quality assurance. All the planned and systematic 
activities implemented within a quality system that 
provide confidence that an entity will fulfil 
requirements for quality. 

Risk. A function of the probability of an adverse effects 
on health or life in a biosecurity setting and the 
severity of those effects. 

Risk assessment. A scientifically-based process that 
Is used to identify hazards, characterize their 
adverse health impacts, evaluate the level of 
exposure of a given population to those hazards, 
and estimate the risk. 
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Risk assessment policy. Guidelines on the availability 
and choice of default assumptions at scientifically- 
uncertain decision points in risk assessment. 

Risk-based. Decisions and actions in biosecurity 
control programmes that are based on specific 
knowledge of risks to health or life. 

Risk communication. The interactive exchange of 
information and opinions on risk, risk management 
issues and risk perceptions. 

Risk management The process undertaken by the 
competent authority of weighing risk assessments, 
policy alternatives and stakeholder views relative to 
health protection, and selecting any controls 
needed. 

Risk profile. A description of the context and potential 
risks associated vrith a biosecurity issue that will 
help in guiding further action. 


Sensitivity ar>aly»s. A method used to examine the 
behaviour of a model by measuring the variation in 
its outputs resulting from changes to its inputs. 

Stakeholder. “Internar stakeholders are risk 

assessors, risk managers and risk communicators 
employed by the competent authority; “external" 
stakeholders are other branches of governrrYent and 
foreign governments, competent bodies, industry, 
academic communities and public interest groups. 

Surveillance. Active and orvgoing collection, analysis 
and di^emination of data on risks to life and 
health. 

Validation. Objective demonstration that biosecurity 
controls are effective in achieving stated outcomes. 

Verification. Activities that are performed, in addition 
to monitoring, to determine whether a biosecurity 
control(s) is or has been operating as intended. 

Zoonoses. Infectious diseases that can be transmitted 
naturally between wild or domestic animals and 
humans. 
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2. TYPICAL SECTOR ROLES OF 
COMPETENT AUTHORITIES IN BIOSECURITY™ 


Agriculture / Forestry 

■ Formulation and implementation of legislation and 
policies (e.g. transboundary diseases and f>ests. 
zoonoses, food-borne diseases and invasive alien 
species) 

• Development of the agriculture and food sectors 
including agri-food exports 

■ Risk analysis 

■ Inspection, quarantine, diagnosis, surveillance, 
emergency response and other risk management 
activities, etc. 

■ Certification of products 

■ Participation in international organizations and 
bodies involved in agriculture (e.g. FAO. OIE. 

Codex. CPM/IPPC) 

Fisheries 

■ Formulation and implementation of legislation and 
policies (e.g. transboundary diseases. Invasive alien 
species). 

■ Development of the fisheries sector including 
fisheries exports 

■ Inspection, quarantine, diagnosis, surveillance, 
emergericy response and other risk management 
activities 

• Certification of products 

■ Participation in international organizations and 
bodies involved in agriculture (e.g. FAO. OIE, 

Codex) 

Public Health 

• Formulation and implementation of public health 
legislation and policies, 

■ Prevention and control of illnesses, including food- 
borne diseases, zoonoses, transboundary diseases 

■ Prevention of malnutrition 

■ Participation in international organizations and 
bodies (e.g. WHO, Codex, WHA) 


Note that competent bodies, acting under the supervision and 
control of the comp^ent authority, also imptement btosecurity 
standards. 


Environment 

■ Formulation and implementation of legislation and 
policies (e.g. invasive alien species, biosafety) 

■ Inspection, quarantine, diagnosis, surveillance, 
emergency response and other risk management 
activities 

■ Participation in international organizations (e.g. 
UNEP) and conventions (e.g. CBD) 

Trade and Economics 

■ Regulation of imports and exports including 
provision of trade permits 

• Export promotion and development 

■ Regulating movement/trade in potential alien 
invasive species 

■ Certification of agri-food exports 

Justice 

■ Development and enforcement of taws, rules and 
regulations 

Customs 

■ Enforcement of government regulations on the 
import and export of agricultural and related 
products 

Transport 

■ Safe and documented transportation and storage 
of food and other agricultural imports, exports, and 
inputs to agriculture (e.g. chemicals, 
pharmaceuticals) 

Foreign Affairs 

■ Coordination of international aspects of biosecurity 

■ Participation in international organizations and 
bodies (e.g. WTO. Codex. OIE. CPM). international 
agreements (e.g. GATT. SPS, TBT) and conventions 
(e.g. IPPC, CBD) 

Finance 

■ Budgetary allocations for biosecurity 

Planning and Development 

■ Formulation of national development strategies and 
implementation plans 

Tourism 

■ Monitoring effect of tourism on the environment 
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3. INTERNATIONAL LEGAL INSTRUMENTS, 

AGREEMENTS, TEXTS, ORGANIZATIONS 

AND BODIES ASSOCIATED WITH BIOSECURITY" 


Given the broad scope of biosecurity, several 
interriational organizations and bodies are associated 
with biosecurity and numerous global and ^ional 
agreements and soft-law instruments are potentially 
important. Some of the most relevant are introduced (in 
alphabetical order) below. 

Agreement on the Application of 
Sanitary ar>d Phytosanitary Measures 
(SPS Agreement) 

The SPS Agreement sets out the basic rules in the WTO 
on how governments (Members) can apply food safety 
arxJ animal and plant health measures (sanitary and 
phytosanitary or SPS measures). Under the SPS 
Agreement. Members are permitted to set their own 
starxlards, but they must be based on science and 
applied only to the extent necessary to protect human, 
animal or plant life or health. Members are encouraged to 
use international standards, guidelines and 
recommendations where ttney exist, however, they may 
use measures which result in higher levels of protection if 
there is scientific justificabon. The text of the agreem»it 
and other information is available on the WTO web site 
(www.wto.org/english/tratop_e/ sps_e/sps.e.htm). 

Agreement on Technical Barriers to Trade 
(TBT Agreement) 

The TBT Agreement seeks to ensure that regulations, 
standards, testing and certification procedures do not 
create unnecessary obstacles to trade. It states that 
the procedures used to decide whether a product 
conforms with relevant standards have to be fair and 
equitable, and discourages any methods that would 
give domestically produced goods an unfair 
advantage. The text of the agreement and other 
information is available on the WTO w^ site 
{www.wto.org/english/tratop_e/tbCe/tbt_e.htm). 

Derived from tt>e indicated web sites and the following paper 
lr>grassia. A. International and Regional Regulatory Frameworks 
Relevant to Biosecunty for Food and Agr>cutture Backgroind paper 
commissioned by FAO for the FAO Technical Consuftation on 
Biosecurtty m Food and Agricufture. Bangkok. Thailand. 

13-17 January 2003. 


Cartagena Protocol on Biosafety 
The Cartagena Protocol on Biosafety, negotiated under 
the framework of the Convention on Biological 
Diversity (CBD) and adopted in January 2000 (entered 
into force in September 2003). is the first global 
instrument on biosafety. It sets out a comprehensive 
regulatory system to ensure the safe transfer, handling 
and use of living modified organisms (LMOs) resulting 
from any modern biotechnology that may have adverse 
effects on the conservation and sustainable use of 
biological diversity, taking into account risks to human 
health and specifically focusing on transboundary 
movements. More information is available on the 
Internet (www.biodiv.org/biosafety). 

Codex Alimentarius Commission and 
the Codex Alimentarius 
The Ck>dex Alimentarius Commission (CAC) was 
created in 1963 by FAO and WHO to develop food 
standards, guidelines and related texts. The Codex 
Mimentarius constitutes a collection of internationally 
adopted food standards, guidelines and 
recommendations, developed by the CAC. Although 
Codex standards and related texts in and of 
themselves are not binding, they have become 
international reference points through the SPS 
Agreement, which adopted them in 1995 as the 
benchmark for all international food standards. More 
information is available on the Internet 
(www.codexalimentari us.net/web/index_en.jsp). 

Convention on Biological Diversity (CBD) 

Adopted in 1992. under the auspices of the United 
Nations Environment Programme (UNEP), the 
Convention on Bioiogicai Diversity (CBD) is the first 
glob^ treaty to provide a comprehensive framework that 
addresses alt aspects of biodiversity (i.e. ecosystems, 
species and genetic diversity). It explicitly addresses 
animal and plant life and health as well as the 
management of ris)^ associated with living modified 
organisms (LMOs) resulting from biotechnology and the 
management of risks associated with alien species. 
Th^e is considerable overlap between the the provisions 
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of the CBD and IPPC. For more information, see the CBD 
web site (www.biodiv.org/c(K^ventior\/default.shtmO. 

Food and Agriculture Organization of the 
United Nations (FAO) 

FAO leads international efforts to defeat hunger. 

Serving both developed and developing countries. FAO 
acts as a neutral forum where all nations meet as 
equals to negotiate agreements and debate policy. 

FAO is also a source of knowledge and information, 
and provides technical assistance to modernize and 
improve agriculture, forestry and fisheries practices 
and ensure good nutrition for all in developing and 
transition countries. As such. FAO is actively involved 
in normative work and technical assistance, at the both 
the national and International levels, to support the 
effective implementation of biosecurity at the national 
level. More information is available on the FAO web site 
(www.fao.org and www.fao.org/biosecurity/). 

General Agreement on Tariffs and Trade 
(GATT 1947) 

GATT 1947 potentially covers areas rtot addressed by 
the SPS Agreement and remains relevant to biosecurity 
even after the formation of the WTO in 1995. Article XX 
sets out the General Exceptions to the Agreement as 
follows: 

“Subject to the requirement that such measures are 
not applied in a manner which would constitute a 
means of arbitrary or unjustifiable discrimination 
between countries where the same conditions 
prevail, ora disguised restriction on international 
trade, nothing in this Agreement shall be construed 
to prevent the adoption or enforcement by any 
contracting party of measures: 

(b) necessary to protect human, animal or plant life 
or health;" 

More information is available on the WTO web site 
(httpy/www. wto.org/english/docs_e/legal_e/legaLe.ht 
m#gatt47). 

International Health Regulations (1HR) 

A revision of the International Health Regulations was 
unanimously adopted on 23 May 2005 by the World 
Health Assembly and these Regulations entered 
into force in June 2007 for all WHO Member States. 
The purpose and scope of the IHR (2005) are to 
’'prevent, protect against, control and provide a 
public health response to the international spread 
of disease ar>d which avoid unnecessary Interference 


with international traffic and trade”. Further 
information about IHR is available on the WHO web 
site (http://www.who.int/csr/lhr/en/). 

International Plant Protection Convention (IPPC) 
and the Commission on Phytosanitary Measures 
(CPM) 

The IPPC entered into force in 1952 to regulate plant 
pests, as well as any organism, object or material 
capable of harbouring or spreading pests that affect 
plants or plant products in order to prevent the spread 
and introduction of these pests and promote measures 
for their control. It formalizes procedures for standard 
setting and outlines modern phytosanitary concepts. 
The New Revised Text of the IPPC was approved in 
1997. Revision was undertaken to reflect contemporary 
phytosanitary concepts and the role of the IPPC in 
relation to the Uruguay Round Agreements of the 
World Trade Organization, particularly the SPS 
Agreement. The New Revised Text provides for the 
establishment of a Commission on Phytosanitary 
Measures (CPM) that will serve as the global 
agreement’s new governing body; the members of the 
CPM are the contracting parties to the Convention. The 
CPM adopts International Standards for Phytosanitary 
Measures (ISPMs), which are recognized by the WTO 
as reference international phytosanitary rules. More 
information is available on the Intematiorial 
Phytosanitary Portal (www.ippc.int). 

International Maritime Organization (IMO) 

The IMO provides support for national marine 
biosecurity programmes in several areas (e.g. marine 
pest surveillance, risk assessment and biofouling 
management). More information is available on the IMO 
web site (vrww.imo.org/). 

Organisation for Economic Cooperation and 
Development (OECD) 

OECD contributes to cross-sectoral biosecurity 
activities in a number of ways. The OECD Environment, 
Health and Safety Programme fosters international 
cooperation in the area of chemical safety by 
harmonizing polici^ and instruments (e.g. pesticide 
registration programmes) for use in the protection of 
health and the environment. It also sponsors economic 
evaluation of agricultural systems e.g. research into the 
costs and benefits of private sector starKfards 
(G/SPS/GEN/763), works to minimize non-tariff barriers 
to trade, and develops economic policies and 
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instruments for use by countries in the management of 
biodiversity. More information is available on the OECD 
web site (www.oecd.org). 

World Heafth Organization (WHO) 

WHO specializes in human health. Although not 
directly involved in setting international standards for 
biosecurity aspects of human health (food safety and 
zoonoses), it actively contributes to global databases 
on these topics and assists governments, civil society, 
industry and consumers in gaining up-to-date scientific 
information on new and emerging hazards. Regarding 
food safety. WHO helps in integrating and 
strengthening surveillance systems for food-borne 
disease on a world-wide basis and is promoting a 
multidisciplinary response to emerging food safety 
issues. WHO is actively involved in normative work and 
technical assistance, at the both the national and 
international levels, to support the effective prevention 
of and response to international spread of zoonotic 
diseases. WHO hosts the joint WHO/FAO International 
Food Safety Authorities Network (INFOSAN). which 
includes a food safety emergency component. The 
International Health Regulations (2005), which entered 
into force in June 2007 for all WHO Member States, 
cover international public health events related to 
animal and food transport over borders (see above). 
Further information is available on the WHO web site 
(www.who.org). 


World Organisation for Animal Health (OIE) 

The OIE develops normative documents relating to 
rules that Member Countries can use to protect 
themselves from animal (includir>g fish and bees) 
diseases and zoonoses, without setting up unjustified 
sanitary barriers. These texts include the International 
Animal Health Code, the Manual of Standards for 
Diagnostic Test and Vaccines, the International Aquatic 
Animal Health Code and the Diagnostic Manual for 
Aquatic Animal Diseases. OIE standards are 
recognized by the WTO as reference international 
sanitary rules. More information is available on the OIE 
web site (www.oie.int/eng/en_index.htm). 

World Trade Organization (WTO) 

The World Trade Organization (WTO) is the only global 
interr^ational organization dealing with the rules of 
trade between nations. At its heart are the WTO 
agreements, negotiated and signed by the bulk of the 
world's trading nations and ratified in their parliaments. 
The goal is to help producers of goods and services, 
exporters, and importers conduct their business. More 
information is available on the WTO web site 
(www.wto.org). 
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4. EXPERIENCES OF BELIZE IN MOVING TOWARDS 
AN INTEGRATED BIOSECU RITY APPROACH 


Reasons for adoption of an integrated approach 

■ Limited resources to perform key functions in 
agricultural health and food safety 

■ Fur>ds out of a consolidated government revenue - 
competition among public ministries /agencies 

■ Duplication of roles across ministries / agencies 

■ Outdated legislative support 

■ International trade requirements (SPS Agreement) 

■ Scattered focus, poor coordination of agricultural 
health and food safety 

Agencies responsible for components of 

biosecurity before change 

■ Ministry of Agriculture and Fisheries (plant and 
animal health including fish health) 

■ Ministry of Health (meat and food inspection, public 
health functions, zoonoses (rabies programme) 

■ Ministry of Trade (permits and licences for Imported 
goods including agricultural goods and 
commodities) 

■ Bureau of Standards (consumer protection, food 
standards) 

■ Ministry of Natural Resources (forestry, 
environmental furtctions including biosafety) 

■ Customs department (ports inspection) 

Agencies responsible for biosecurity after change 

■ Belize Agricultural Health Authority (BAHA) - 
agricultural health and food safety including aquatic 
animal health and biosafety 

• Ministry of Health - human health and food safety 
at retail level (through memorandum of 
understanding) 

■ Bureau of Standards (food standards, consumer 
protection) 

■ Ministry of Natural Resources. Dept, of 
Environment (environmental Impact assessments, 
environmental monitoring) 

■ Fisheries Department (aquaculture production) 

Responsibilities of agencies involved In biosecuilty 

after change 

a Belize Agricutturai Health Authority (BAHA) 

responsible for agricultural health and food safety 
(animal health, plant health, food safety, quarantine. 


sanitary and phytosanrtary measures, regulation of 
imports sand exports) based on a risk analysis 
approach 

- Hosts the focal point for DIE. IPPC, SPS enquiry 
point and the Biosafety Focal Point (including 
the Biosafety Clearing House) 

- Codex Contact Point located in the Bureau of 
Standards under the Government appointed 
Standards Advisory CourKii (chaired by BAHA) 

■ Ministry of Health responsible for human health 
iricluding food safety at the retail level (restaurants, 
retail outlets, meat shops, hotels, etc.) 

■ Ministry of Natural Resources (Dept, of 
Environment) responsible for environmental 
programmes and serves as the C60 contact point 

■ Pesticide Control Board responsible for regulation 
of pesticides (BAHA on Board of Directors) 

Challenges 

• Status of staff (including conditions of employment) 
in BAHA; new staff employed on contract basis 
while original staff retained their status as civil 
servants 

■ Maintaining competency with shrinking resources 
(human and financial) 

■ Legal support for BAHA’s wide (and expanding) 
mandate 

■ Cost recovery for public good programmes (a 
government function) 

■ Wide, porous borders • difficult to provide full 
coverage 

■ Position under and relationship to parent ministry 
and weak inputs from other ministries and agencies 

■ Private sector involvement (raises questions of 
influence) 

■ Local recognition as a money generator (raises 
questions related to sustainability and need for 
government funds) 

■ Seen as mainly providing support for the export 
market and less for local production 

■ International certification capabilities (recognition of 
BAHA certification in HACCP, GAP. etc.) 


L 
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Start-Up and other costs associated 

■ Inter-American Development Bank project (US$3.6 
million) covered start-up costs of infrastructure 
(buildings), equipment, training, etc. and 
Government of Belize provided US$1.2 million for 
operational costs 

■ Resources required to finance vehicles, laboratory 
buildings, recurrent costs (e.g. reagents and 
laboratory supplies), insurance, pension funds, etc. 

Benefits 

■ Agricultural health and food safety under one 
authority provide synergies for effective 
administration of agricultural health and food safety 
in Belize 

• Increase in agricultural health standards 

■ One stop shop for processors exporting food and 
agricultural products and importers (permits) 

■ Shared resources between the various departments 
(e.g. quarantine, inspection, internal quarantine for 
medfiy outbreaks, farm quarantine, food safety 
assessments, surveillance programmes, etc.) - 
food safety inspectors in slaughter plants perform 
dual role of food safety and animal health 
surveillar>ce 

■ Cost recovery increases sustainability of services 
provided 


Examples of biosecurfty capacity building provided 

to other countries 

■ Quarantine manual shared with Dominica 

• Some parasitoids (biological control) produced in 
Pink Hisbiscus Mealybug laboratory in BMHA 
shipped to Mexico and Central America 

• Technical cooperation activities with Costa Rica to 
share experiences in agricultural health and food 
safety frameworks 

■ Attachment with BAHA quarantine services 
(Suriname) 

■ Consultancies of BAHA technical officers with 
Caribbean Poultry Association (animal health and 
food safety programmes and codes of practices) to 
be shared with CARICOM countries 
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5. IMPLEMENTING A BIOSECURITY CONCEPT: 
REFORMING THE FOOD SAFETY, ANIMAL AND 
PLANT HEALTH ADMINISTRATION IN NORWAY” 


Background 

Until 2004. Norway had separate national control 
bodies for feed and plant health, animal health and 
animal welfare and food control, respectively. The 
central food control authority was a state body, while 
local food control was performed by municipal 
authorities. Control of seafood for export was 
performed by the Directorate of Fisheries. Control of 
anim^ health arvd welfare was performed by district 
veterinary officers reporting to regional units and the 
central unit of the Animal Health Authority and control 
of plant health and feed was performed by plant health 
inspectors in four regional units and one central unit of 
the Agricultural Inspection Services. 

During the 1990s there was a growing political 
consensus that the organization of public food 
administration was not appropriate. Both the structure 
of the legislation (13 different laws) and the tasks and 
responsibilities of the different control bodies were 
fragmented. The industries were also not satisfied with 
the organization of the control bodies or the control 
they performed, emphasizing the need to make sure 
that controls were following a common policy, both 
between geographical regions and between different 
sectors along the farm to fork axis. 

A process, which went through several phases. 
erKX>mpassed a rather long phase from the political 
agreement for the need for simplified legislation (a 
White Paper in 1994) to a preliminary preparation of a 
reorganized control authority and simplification of 
legislation in 2002 within the involved ministries. In 
2003 an interim authority was established alongside 
the existing authorities to prepare the practicalities for 
a physical reorganization of the national and municipal 
responsibilities and culminated in 2004 in a new control 
authority and revised and simplified legislation. 

The process represented a realization of several 
overlapping and complementary political sigrials, both 
nationally and internationally. These may briefly be 


^ Case study prepared by Keren Bar-Yaacov. ChieT Veterinary 
Officer. Norwegian Food Safety Authority and Qunnar Hagen. Senior 
Advoer. Ministry of AgncuRure and Food. For further information, 
contact kebayOmattlsynet.no. 


summarized as a need to have a clear chain of 
command and clear constitutional responsibilities 
along the entire food chain, a need to have a clear 
separation of tasks between the scientists performing 
risk assessment and the managers considering risk 
management, a need to bring regulators closer to the 
public and operators, and a requirement to simplify 
regulations in general. 

Ihis process overlapped in time with some key 
issues for Norway on the international scene, namely 
an European Economic Area (EEA) Agreement between 
the European Free Trade Association (EFT/^ States and 
the EU encompassir>g much of the veterinary and food 
legislation in 1994 and later also encompassing a 
common veterinary border control in 1998. the WTO 
agreement in 1995 removing custom barriers to 
international trade and the fact that the EFTA States 
Sweden. Finland and Austria chose to join the EU in 
1995. while Norway chose to retain the EEA agreement 
and thereby become one of the only remaining EEA 
States. These International agreements all had. and 
continue to have, a major impact on the structure and 
material content of Norwegian veterinary and food 
legislation. 

Elements and aims of the 

REORGANIZATION 

The reorganization of public food, animal and plant 
health control in Norway consisted of four main 
elements: 

• modernization of the legislation; 

■ restructuring of responsibility between ministries; 

■ establishment of a new. national authority for all 
food and feed production including animal and 
plant health; and 

■ reorganization of the scientific support for the new 
authority. 

The aims of the process were: 

• to ensure that food (including drinking water) that is 
produced or sold is safe for consumers: 

■ to avoid fraudulent practices; 

• to ensure that the quality of food complies with 
national and international standards; 
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• to ensure good animal health, plant health and 

animal welfare in Norway; and 

• to ensure a more cost-efficient administration. 

Modernization of the legislation 
Before 2004, Norwegian legislation for feed and 
food pfxxluction was fragmented and consisted of 
13 different laws. A new food law replacing these 
1 3 laws was enforced from 1 January 2004. 

The law aims at ensuring food safety, animal and plant 
health and improving quality and other consumer 
interests, commercial and environmental aspects. The 
new taw has contnbuted to simplification of the 
legislation and also enforces a new system of control 
fees and taxes. Animat welfare is still regulated in a 
separate law. 

A new law represented the First step in a major 
restructunng of the regulations in the field of food 
safety, plant health and animal health. Regulations 
under all the old laws were updated to take into 
account the new organizational structure and 
competence, but two years on there is still much left to 
be done with regard to realizing the poIrticaJ signal 
pertaining to a simplified regulatory frameworl^. 

The new food law strengthened the official legal 
powers, giving the authority power to demand action 
by an operator, act on the operators' behalf and at their 
expense should they themselves not comply with the 
authorities demands, impose fines, close business until 
action is taken, impose a quarantine on businesses for 
up to six months, and actively inform the public. In 
addition, the courts may impose penalties. 

A major challenge for the new authority is to 
harmonize achons. so that operators thmughout the 
country can expect both proportionate and consistent 
reactions to similar situations and conditions. A new 
organization is only part of the solution, and this is a 
theme that the authority will have to focus on during 
the early years. 

Restructuring of constitutional 
responsibility between ministries 

Three different ministries are responsible for 
regulations under the new Food Law. These are the 
Ministry of Agriculture and Food. Ministry of Fisheries 
and Costal Affairs and Ministry of Health and Care 
Services. The constitutional responsibility between the 
ministries has been reorganized. The ministries have 
been through a process of clarifying their 
responsibilities, defined both between primary 


production and end product and between animal, fish, 
plant and human health. 

All responsibility related to primary production and 
plant and animal health is placed in the Ministry of 
Agriculture and Food for terrestrial production and 
Ministry of Fisheries and Costal Affairs for aquatic 
production. The Ministry of Health and Care Services is 
responsible for measures related to human health and 
also for a majority of rules intended to avoid fraudulent 
practices. 

Tbe Ministry of Agriculture and Food is 
administratively responsible for the new control 
authority, while the Ministry of Health and Care 
Services is administratively responsible for the new risk 
assessment body. 

Establishment of a new, national food 
CONTROL authority FOR ALL FOOD 
PRODUCTION, ANIMAL AND PLANT HEALTH 

In April 2002, the Government proposed an 
organization with two different control bodi^. one for 
terrestrial production and one for aquatic production. 
When this matter was discussed in Parliament 
(Stortinget), the majority of representatives agreed that 
it would be better to establish one food control 
authority with responsibility for both teirestrial and 
aquatic production. The main argument for establishing 
one control body was to ensure that the needs of 
industry would be met by an efficient and coordinated 
body. Many business operators would otherwise be 
subject to inspection from different control authorities. 
This conclusion was also In line with the outcome of a 
broad hearing of the proposed reorganization. 

A revised proposal of one food control authority for 
all food production from farm to fork got broad support 
from Parliament after being presented in November 
2002. In essence this meant that the authorities 
responsible for seafood controls were given a much 
shorter time to prepare for the proposed reorganization 
than the other authorities. 

It was decided that the new authority should be 
operative from 1 January 2004. The authority should 
have three organizational levels (central, regional and 
local) and inspections and decisions concerning the 
food businesses and primary production should be 
performed primarily by the local level. As responsibility 
for the tasks performed by the food control authority is 
divided between three different ministries, a special 
coordinating group has been set up headed by the 
administrative leaders in the three ministries. 
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Much of the practical preparation was pertormed 
by working groups with profound knowledge of the 
matters to be handled. To ensure Involvement of 
different stakeholders (industry, consumers and other 
NGOs). a reference group was also set up. 

An interim organization was set up one year 
before the r>ew control authority was to be operative. 
This organization was headed by the already 
appointed Director General of the new authority 
who had the necessary power to direct work 
during an interim period. Employees from all of the 
former authorities that were to merge into the new 
authority were involved in the interim organization. 
Employee organizations were quickly contacted 
to form a representative reference group (see 
addendum with comments the process from 
this reference group). 

For the ministries it was important that the reform 
also resulted in a more efficient control body (i.e. 
reduced cost). An objective of at least 10 percent cost 
reduction was established. This objective should be 
met by 2008 and. so far, a cost reduction of seven 
F>ercent has been imposed in the yearly budgets of the 
new control authority. 

The new authority represents a merger of four 
government authorities aruf 89 municipal authorities, 
which in total covered the responsibility for controls 
along the entire food chain, from the farm to the fork, 
but in a fragmented organizational and constitutional 
system. The reorganization involved approximately 
1,600 employees, both at central level and throughout 
the country. 

The merging authorities were: 

■ The Norwegian Food Control Authority 

■ The Norwegian Animal Health Authority 

■ The Norwegian Agriculture Inspection Service 

■ The Directorate of Fisheries. Seafood inspectorate 

■ The Municipal Food Control Authorities 

The new authority is a governmental body responsible 
for controls along the entire food chain, from primary 
production to product delivery. The new authority also 
covers animal welfare and health not related to the 
food chain, plant health also not related to the food 
chain, drinking and production water and cosmetics. 
The role of the new authority is to: 

■ prepare draft legislation; 

■ Inform and guide on legislation: 

■ perform risk-based inspections; 

■ monitor food safety, plant and animal health; and 

■ plan for contingencies. 


The new authority does not have its own diagnostic 
sen/ices; such services are procured by the authority 
either on the basis of tenders or through separate 
agreements with government reference laboratories. 
This solution was adopted due to political signals to 
make a clear distinction between government controls 
and service delivery (see next section). 

As required during the political process, a three- 
level organization has been set up. There is a head 
office, with approximately 130 employees, eight 
regional offices with approximately 240 employees and 
63 district offices with approximately 950 employees. 
Most first instance decisions have been delegated to 
the district level. 

Among the eight regional offices, three offices have 
been designated as national centres for specific 
productions (teaestrial animal production, aquatic 
animal production and plant production) and two have 
been designated specific administrative support 
functions (data support and archive, book keeping and 
payments). These are intended to support the entire 
organization within their specified competence areas 
so as to boost a small head office. The reasoning 
behind this organizational choice is partly based on 
historical factors such as where some of the authorities 
were based before the reorganization and the desire to 
maintain competence. However, is was also a major 
compensation for the political decision to limit the size 
of the head office in Oslo due to a general political aim 
to reduce government offices in the capital and 
decentralize them to rural areas. 

During the one year preceding the actual 
reorganization, the preparations were project based. 
Some of these projects focused on preparing a set of 
administrative tools, such as one central electronic 
archive, electronic document handling and electronic 
budget planning and control. Other projects focused 
on preparing major thematic issues such as export 
certification and seafood controls and finally there were 
also projects aimed at building a common ‘'brand” 
including a name for the new authority, a logo and 
agreed aims and responsibilities. The meetings where 
such issues were discussed around the whole country 
were also used as an introduction to cultural fusion 
between the old authorities. 

The most difficult aspect of the reorganization was 
the process of assigning personnel to new offices. All 
top management positions (director general and 
regional directors) were advertised and were open for 
external candidates. All other management positions 
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were only open for candidates from the former 
authorities (including the municipal food control 
authorities). Once these positions were filled, personnel 
were given the opportunity to state where they 
believed they belonged in the new organizational chart 
and the new managers made a round of interviews to 
clarify who was to work w^ere. 

In this complicated process there was a further 
complication due to two very difficuit issues. One was 
the decision to sever the contact between the local 
authority and existing local lab(^atorles. This meant 
there had to be a clarification concerning which 
personnel primarily belonged to the new authority and 
which personnel had to stay behind with the laboratory 
units. The other was a decision to limit the possibility 
for local official veterinarians to take part in private 
practice. In many rural areas of Non^ray this mix of 
official work and private practice was historically the 
only possibility to recruit practitioners to these areas. 
These employees were, in the process of the 
reorganization, given the choice to foin the new 
authority as fulMime officials or leave and become 
full-time practitioners. This was a very difficult 
decision for many, and their choice could also leave 
the authority very vulnerable In some regions, 
since very experienced employees often preferred 
private practice to full-time official work. The 
consequences of these two very difficult issues are still 
felt two years on. 

The process of identifying which office one was to 
work from was rather simpler at local and regional level 
than head office. The background for this was the 
decision to limit the size of the head office. This limit 
meant that many employees working at central level in 
the old authorities would not be given a slot at this 
level in the new authority. These employees were then 
offered positions at the national centres at regional 
level. For many this meant a geographical move. 
Employees were given leeway to prepare their move 
over 18 months fi e. no one was forced to physically 
move before July 2(X)5 and compensation was 
provided to cover moving expenses as well as to those 
Nft^o decided to resign). Still, this was a very traumatic 
experience for many employees who had worked for 
many years in the same position. 

Reorganization of scientific support 

FOR THE NEW AUTHORITY 

An important element in the reorganization was to 
ensure that the risk management performed by the 


authority was scientifically based. Many international 
food and animal health crisis during recent years have 
focused on the need to have a clear separation of 
tasks between risk assessors and risk managers. In 
order to ensure Independent scientific risk analyses for 
the authority and ministries, a new scientific committee 
with an independent budget was created. 

The scientific committee shall provide a 
scientifically based risk assessment covering the remit 
of the new authority. In addition to sen/ing the new 
authority, the committee may also themselves initiate 
and perform risk assessments. The structure of the 
scientific committee mirrors the structure chosen by 
the European Union in the establishment of the 
European Food Safety Agency (EFSA), a small 
secretariat serving eight independent scientific panels. 
The participants on the panels are chosen based on 
their scientific merits in the appropriate field covered 
by the panel. 

A challenge in relation to utilizing this asset is to have 
clear routines and understar>ding on communication 
between the authority arnl the committee secretariat. 
During the two first years a document describing the 
interaction between authority and scientific committee 
has been developed and refined. 

Another central element In the reorganized scientific 
support was the question of laboratory support. In 
order to have a clear separation between service 
providers and public administration, laboratory 
services were not included in the new authority. Before 
the reorganization, the municipal food control units had 
integrated laboratory services as part of their remit. 

This in effect meant that the local food cx>ntroi units 
had to be split into elements that joined the new 
authority and elements that were not included in the 
authority, and therefore had to find other solutions for 
personnel and equipment. This was a very traumatic 
and difficult process for all involved. 

The new authority was also given the task of 
solving their laboratory needs through official tenders. 
There was in this matter in many ways a steep learning 
curve both for the buyers and for the sellers. A political 
requirement to be both cost efficient and to support 
rural development was also a very difficult balance to 
keep. 

Conclusions and lessons learned 

The reform of the food safety administration In Norway 
represents one of the larger administrative reforms in 
Norway in recent years. The reform included many 
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elements, which all are interdependent in achieving a 
successful conclusion to such a radical process. The 
reform required clarification of the constitutional 
responsibilities, strengthening and simplification of 
legal powers, a clear division of risk assessment and 
risk management, and a coherent and effective 
operational body in close contact with operators and 
the public. 

Some immediate lessons learned are: 

• Make sure the politicai signals are clarified early on. 

■ Ensure that operational capacity is maintained in 
the existing authorities while preparing for the new 
one. 

■ Ensure that legislation gives the new authority 
sufficient legal powers. 

■ Political and organizational decisions concerning 
changes to personnel requires time. It is wise to try 
and limit the number of different processes to be 
handled at once. Consider if some decisions may 
be better delayed. Avoid “brain drain". 

■ Do not overestimate the readiness to learn and 
understand new administrative solutions in a very 
turbulent, and for many, personally difficult 
situation. New and technically advanced solutions 
require time if they are to becon>e efficient. Non- 
essential revolutions are probably best planned for 
a stage where things have begun to settle down. 

■ Do not expect success from day one. Do not 
underestimate the cost-effectiveness of locai 
solutions, and how much new solutions realty cost, 
both in relation to budget and in reiation to human 
resources to change a system. 

■ Cultural differences in the merging organizations 
need special focus. In the aftermath of the first 
wave of inspiration, there is often a sense of 
personal loss. 

• Estimate that there will often be a gap between 
expected time and actual time spent on solving 
different tasks. Organizational theory implies that it 
might take two to four years to finally settle down. 
In the meantime, efforts need to be taken to 
minimize energy ioss. 


ADDENDUM: PARTICIPATION OF 
EMPLOYEES* ORGANIZATIONS IN 
THE FOUNDING OF THE NORWEGIAN 
FOOD SAFETY AUTHORITY^ 

The employees' organizations were included in the 
work involved in establishing one single food safety 
authority in the autumn of 2001. Two working groups, 
which were functional throughout 2002. were set up: 

■ One was suppK>sed to assess the new Norwegian 
Food Safety Authority's professional areas of focus, 
which names and terms should be used within the 
organization and whether there should be two or 
three administrative levels 

■ The second was supposed to appraise the 
ramifications of moving the local food control 
authorities' functions to the State, look at personnel 
matters related to founding the Norwegian Food 
Safety Authority and the transferral of personnel 
from municipal to state activities 

Part of the reason the process involved in establishing 
the Norwegian Food Safety Authonty has been 
deemed a success, as opposed to many other 
attempts at reorganization of government authorities, 
was that the employees' organizations were included in 
the process very early on. 

The Norwegian Food Safety Authority was solely 
responsible for building up an organization to prepare 
for the founding of the new Norwegian Food Safety 
Authority. The director soon brought in the employees’ 
organizations. The pnnciples guiding the organizations' 
participation in the founding of the Norwegian Food 
Safety Authority were regulated by a special agreement 
between the Ministry of Modernization and the main 
employer organizations. 

POLITICAL DECISIONS 

Parlian>ent made important political decisions on the 
establishment of the Norwegian Food Safety Authority. 
These political decisions had wide-ranging 
repercussions on employees. The decision to have a 
“slimmed down" head office entailed reducing the 
number of employees in relation to the total labour 
force at two of the three original authorities (the 
Agricultural Inspection Service had its main office in 
As) which had their main office in Oslo. A great many 
employees' jobs were transferred to other parts of the 

r3 Wrtnen by Ingunn Grdthen. Senior Adviser. Confederation of 
VocatMsnat Unions (YS) and Odd Jenvin. Santor Adviser. Federation of 
Norwegian Professional Associations. 
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country. However, many people could not imagine 
movir>g with their jobs. Some were offered other jobs, 
but there is reason to believe that the decision to have 
a “slimmed down” head office led to the Norwegian 
Food Safety Authority losing employees and thus 
important skills during the reorganization process. 

Parliament decided that laboratory services would 
not be a part of the new Food Safety Authority. The 
laboratories in the remit of the municipal food safety 
authorities were expected to become independent 
units. Not all these units could survive; some were 
closed down and some employees lost their jobs. 

Excluding laboratory services made it difficult to 
match municipal workers to jobs in the Norwegian 
Food Safety Authority. Some employees’ jobs were 
connected to laboratory services only in part. Some 
employees worked at the laboratory and for the 
municipal administration, or for the municipal food 
safety authority. This made gaining an overview 
difficult, i.e. whether the person concerned should stay 
in the municipality, be placed in a new job in the 
Norwegian Food Safety Authority or carry on working 
at a newly independent laboratory. 

Parliament’s decision in November 2002 that the 
Norwegian Food Safety Authority should be operative 
from 1 January 2004 meant that reorganization would 
have to take place over an extremely short period of 
time. A lack of time was a real obstacle to cooperation 
between the Norwegian Food Safety Authority's 
management and the employees' organizations. On a 
number of matters, it was impossible to have thorough 
and inclusive discussion. Many employees have thus 
been left with the impression that decisions were made 
without their involvement. This posed a dilemmva for 
the organizations: either to participate in a process with 
very short deadlines and thus only have limited 
chances to scrutinize matters thoroughly and 
inclusively or to be mere onlookers. 

Transferral of employees from 
MUNICIPALITIES 

It was most problematic that there was a great deal of 
insecurity among the employees of the 89 municipal 
food control authorities, who were supposed to be 
integrated into the new. state-administrated Norwegian 
Food Safety Authority, as it was not known how many 
employees would be transferred in total. 

Negotiations were conducted between the Ministry 
of Agriculture and the municipalities on transferring 
approximately 800 people. These negotiations were 


only completed in August 2003. Only jobs in which 
more th^ 50 percent of the tasks came under the 
remit of the Norwegian Food Safety Authority were 
transferred. The organizations were not involved in 
these negotiations. 

Municipal employees were thus placed in new jobs, 
but a uniform system for salaries aruj job structure had 
not yet been fully worked out. One important challenge 
for the Norwegian Food Safety Authority in the time 
ahead will thus be how to respond to the differences in 
salaries which have arisen within the same job code. 
The same applies to variations in and between the 
regions concerning use of job codes within the same 
skills field. 

Employees' skills went unused 
Establishing the Norwegian Food Safety Authority did 
not just entail merging five existing authorities, but also 
extensive restructuring of the way these authorities 
operate. The farm-to-fork principle entailed a new and 
more uniform inspection philosophy. This meant that 
employees had to develop new methods of working. 
When assigning tasks between head office and the 
regional centres was decided, this process did not 
sufficiently involve the employees who had the relevant 
skills. Skilled employees were not consulted when the 
management was deciding to move tasks and transfer 
methods of working. 

SUMMARY 

From the point of view of the employees' 
organizations, some aspects of the process 
facilitated the extensive reorganization during a short 
period of time. First, a completely new authority 
was to be established. There is broad agreement 
that merging will be beneficial from the point of 
view of efficiency in a number of areas. In addition, 
the Norwegian Food Safety Authority is not regarded 
as being just an organizational continuation of one of 
the earlier authorities, ft is a brand new organization 
with a new inspection philosophy. Second, a director 
was employed at the Norwegian Food Safety 
Authority whose background was not from one of the 
merged authorities. The director appeared to be 
independent, unbiased towards any one authority 
and could thus think in new ways. Third, it is important 
to emphasize that the Norwegian Food Safety 
Authority’s maruigement had an open and inclusive 
attitude towards the employees’ organizations in most 
areas. The Norwegian Food Safety Authority's 
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management was interested in finding solutions. 
Solutions to problems which appeared along the way 
were found mainly thanks to cooperation and dialogue 
with the employees' organizations. The form of 
cooperation ^Ich was established between the 


management of the Norwegian Food Safety Authority's 
interim organization and the employees' organizations 
is still in place today, even after the form^ founding of 
the Norwegian Food Safety Authority has been 
completed. 
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6. BROAD QUESTIONS TO TAKE STOCK OF EXISTING 
CAPACITY AND PERFORMANCE OF 
CORE BIOSECURITY FUNCTIONS 


Scientific research and advice 

• Are there established policies, pi^cedures and 
regulations governing the provision of scientific 
advice? 

• What is the scope of scientific research and advice 
(outputs) provided? 

■ Which stakeholders are responsible for the 
provision of scientific advice? What are their 
respective roles and responsibilities? How do they 
work together? 

• What operational principles (scientific integrity, 
honesty, impartiality, etc.) and procedures (e.g. risk 
analysis) guide the provision of scientific advice? 

■ What is the capacity for risk assessment? 

■ What human, financial and other resources are 
available for the provision of scientific advice? How 
are they allocated? 

■ What linkages exist between those responsible for 
the provision of scientific advice and other 
stakeholders (e.g. public health and academic 
institutions, inspection services, national / 
International laboratories, etc.)? 

Risk profiling and priority setting 

■ 1$ there an established policy governing risk 
profiling and priority setting? 

■ What is the scope and nature of risk profiling 
activities carried out? How are priorities set? 

• Which government agencies and other 
stakeholders are involved in risk profiling and 
priority setting? What are their respective roles? 

• What operational principles and procedures guide 
risk proftiing and priority setting activities? 

■ What resources (e.g. human, financial, information) 
are available for risk profiling and priority setting? 
How are they allocated? 

■ What linkages exist between those responsible for 
risk profiling (a scientific activity) and those 
responsible for priority setting (a risk managen>ent 
activity)? 

• Are there linkages between biosecurity sectors that 
facilitate cross-sectoral priority setting where 
appropriate? 


Setting and implementing biosecurity regulatory 

activities 

• Are there established policies, procedures and 
regulations governing biosecurity regulatory activities? 

• What Is the scope of biosecurity regulatory 
activities including standard setting and 
Implennentation? 

■ What operational principles and procedures guide 
biosecurity regulatory activities and their 
implementation? 

■ Which stakeholders are involved in standard setting 
and other biosecurity regulatory activities? What 
are their respective roles? 

■ What human, financial and other (infrastructure, 
equipment, etc.) resources are available for 
implenr>entation of biosecurity regulatory activities? 
How are they allocated? 

• What linkages exist between those responsible for 
biosecurity regulatory activities and other 
concerned groups (e.g. industry)? 

Diagnostic services 

■ Aie there established policies, procedures and 
regulations governing diagnostic services? 

■ What is the scope and type of diagnostic services 
(outputs) provided? 

■ Which stakeholders are responsible for diagnostic 
services? What are their respective roles and 
responsibilities? How do they work together? 

• What operational principles (e.g. independent, 
unbiased, etc.) and procedures (e.g. sampling 
protocols, analytical procedures, quality assurance, 
reporting and documentation, etc.) guide the 
provision of diagnostic services? 

■ What human. finarKial and other (infrastructure, 
equipment, etc.) resources are available for the 
provision of diagnostic services? How are they 
allocated? 

■ What linkages exist between those responsible for 
the provision of diagr^ostic services and other 
stakeholders (e.g. public health and academic 
institutions, inspection services, 
national/lntemational laboratories, etc.)? 
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Inspection, verification and enforcement 

■ Are there established policies, procedures and 
regulations governing inspection and enforcement? 

■ What is the scope and type of inspection, 
verification and enforcement? 

• Is inspection and verification risk-based? 

• Which stakeholders (government and others) are 
involved? What are their respective roles and 
responsibilities? How do they work together? 

■ What operational principles and procedures guide 
inspection, verification and enforcement? 

■ What human, financial and other (infrastructure. 
equipnr>ent, etc.) resources are available? How are 
they allocated? 

■ How are competencies for personnel other than 
government established and maintained (e.g. 
accredited training programmes)? 

■ What linkages exist between those responsible for 
inspection, verification and enforcement and other 
stakeholders (e.g. laboratories, industry, general 
public)? 

Quarantine and certification 

■ Are there established policies, procedures and 
regulations governing quarantine and certification? 

• What is the scope and type of quarantine services 
(e.g. border control, animal quarantine, plant 
quarantine, human quarantine, government and/or 
third party certification)? 

■ Which stakeholders are responsible for quarantine 
and certification? What are their respective roles 
and responsibilities? How do they work together? 

■ What operational principles (e.g. independent, 
unbiased, etc.) and procedures (e.g. sampling 
protocols, analytical procedures, quality assurance, 
reporting and documentation, etc.) guide 
quarantine and certification? 

• What human, financial and other (infrastructure, 
equipment, etc.) resources are available for the 
provision of quarantine services? How are they 
allocated? 

■ What linkages exist between those responsible for 
the provision of quarantine services and 
certification and other stakeholders (e.g. inspection 
services, laboratories, etc.)? 


Emergency preparedness and response 

(including contingency planning) 

■ Are there established policies, procedures and 
regulations for biosecurity emergency 
preparedness and response? 

■ What type of work is carried out under emergency 
preparedness and response? 

■ Which stakeholders are responsible for biosecurity 
emergency preparedness and response? What are 
their respective roles and responsibilities? How do 
they work together? 

■ What operational principles and procedures guide 
biosecurity emergency preparedness and 
response? 

• Are risk analysis principles applied with ranking of 
risks as appropriate? 

■ What human, financial and other (infrastructure, 
equipment, etc.) resources are available for 
emergency preparedness and response? How are 
they allocated? 

■ What linkages exist between the organizations 
responsible for biosecurity emergency 
preparedness and response, organizations 
responsible for preparing for and responding to 
other types of emergencies, and other concerned 
stakeholders (e.g. consumers, industry, general 
public)? 

Risk communication 

• Are there established policies, procedures and 
regulations governing risk communication? 

■ What is the scope of work carried out as part of risk 
communicatkxi? Does it cover both "outgoing” 
communication to inform stakeholders about 
biosecurity risk(s) and measures to manage it (them), 
and "incoming” communication to obtain information, 
data, opinions and feedback from them? 

■ Which agencies are responsible for biosecurity risk 
communication? What are their respective roles 
and responsibilities? How do they work together? 

■ What operational principles and procedures guide 
biosecurity risk communication? 

■ What human, financial and other (infrastructure, 
equipment, etc.) resources are available for 
biosecurity risk communication? How are they 
allocated? 

■ What linkages exist between the organizations 
responsible for biosecurity risk communication and 
other stakeholders? 
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Monitoring and surveillance 

■ Are there established policies, procedures and 
regulations governing monitoring and surveillar>ce? 

■ What is the scope of monitoring and surveillance 
activities? 

■ Which stakeholders are responsible for 
monitoring and surveillance? What are their 
respective roles ar>d responsibilities? How do they 
work together? 

■ What operational principles and procedures guide 
monitoring and sun/eillance? 


■ What human, financial and other resources are 
available for monitoring and surveillance? How are 
they allocated? 

■ What linkages or communication procedures exist 
between those responsible for monitoring and 
surveillance and emergency response? What 
linkages exist with other stakeholders (e.g. 
Inspection senrices, ger>eral public, industry, etc.)? 

• Are biosecurity outcomes subject to regular 

evaluation with review of risk management options 
if appropriate? 
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7. STAKEHOLDER ANALYSIS FOR BIOSECURITY 


TTie foltowing template can be used to identify the 
stakeholders responsible for different aspects of 
biosecurity. 


Task 

Formulation and implemantation of policias addrassing: 

• pubitc health 

• food safety 

• animal health 

• plant health / forestry 

• biosafety / biotechnology 
« environment 

• fisheries 

• invasive alien species 

Ministry / department / group responstt>le 

Formufation. implementation and enforcement of legislation 
addressing; 

• public health 

• food safety 

• animal health 

• plant health / forestry 

• biosafety / biotechnology 

• environment 

• fisheries 

• invasive alien species 


Regulatory activities including; 

• provision of scientific advice 

• risk profiling and rar^ing 

• setting of hazard-based and nsk-based regulatory star>dards 

• inspection. verificaUon and enforcement 

• quarantine 

• certification 

• diagnostic services 

• emergency preparedness and response 

• information exchange and risk communication 

• monitoring and surveillance 


Competent body / third party activities Including: 

• inspection 

• verification 

• certification and /or trade permits 

• diagnostic services 

• emergency preparedness artd response 

• monitonng 



(continuea) 
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Task 

Coordination and participation in ttie work of international and/or 
regionaJ organizations ar>d bodies related to biosecurity; 

• CAC 

• FAO 

• WHO 

• OIE 

• WTO 

• CPM/IPPC 

• UNEP 

• Regional bodies 

Ministry / department / group responsible 

Implemenlation and oversight of relevant mtemational 
agreements, conventions ar>d codes of practice; 

• GATT 

• SPS Agreement 

• TBT Agreement 

• CBO 

• IPPC, ISPMs and other international standards 

• Code of Cortduct for Responsible Fisheries 


• Major finance ar>d budgetary decisions related to food and 
agriculture 


• Formulation of national development plans, strategies, etc. 


• Export promotion and development 
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8. SWOT ANALYSIS SCENARIO FOR BIOSECURITY 


SWOT analysis is a strategic planning tool that can be used to Identify and assess strengths and weaknesses of 
blosecuiity, as well as the opportunities and threats. The process of conducting a SWOT helps to facilitate a 
common understanding of "reality" among a group of people. This makes it easier to understand and identify key 
capacity goals and needs, as well as possible solutions. An example SWOT analysis scenario for biosecurity is 
presented below. 


Positive Negative 


Strengths: internal assets that enable those concerned to 

perform their mar>date effectively. 

• Good antmai health status inside the country - effective 
control arK] eradication programmes irt place for endemic 
animal and zoonotic diseases and import controls to 
exclude exotic diseases 

• Central food analysis laboratory accredited by an 
international agency 

« Plant protection border control inspectors in place 

• Increased interest in biosecurity among government 
agerKies 

• Adequate risk anafysis capacity 

Weaknesses: internal deficits that constrain those 

concerned from effectively carrying out their mandate. 

• Limited understandtr>g and knowledge about biosecurity in 
some competent authorities 

• Inconsistent approaches and systems 

• Fragmented accountabilities 

• Lack of overall leadership for biosecurity 

• Inefficient use of human resources available 

• Poor inter-agency coordination 

« Resources not allocated on the basis of major risks faced 

• Weaknesses m monitoring and evaluation 

• Overall lack of preparedness to cope in the event of a 
mafor biosecurity emergency •> no strategy or plan for 
control or containment 

• Budgetary cor^straints within government 

• Competition for government funds amor^ ministries 
involved in different aspects of btosecunty 

Opportunities: any externaJ circumstance or trer>d that could 

positively affect operations. 

• Recent membership of the WTO and irKreasing 
(^portunities for international trade 

• Recent membership of the OIE 

• Increased attention to biosecurity risks at the regional ievel 
following animal disease outbreak in a neighbouring 
country 

• Increased availability of international standards 

• Scientific ar>d technological advances 

• Availability of risk assessments carried out by international 
bodies or other nalKKial governments 

• Increased availability of donor financing for biosecurity 

Threats: any external circumstance or trend that could 
r>eg8tively affects operations. 

• Other issues competing for high level national attention 
and resources 

• Weak capacity of some neighbouring countries to identify 
and adequately respond to biosecurity risks 

• Migratory birds 

• Transbour>dary animal arxl plant disease 

• Pressure to permit entry of certain commodities Omports) 

• Dumping of inferior quality food products 

• Civil unrest 
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9. KEY QUESTIONS TO SUPPORT THE 
IDENTIFICATION OF BIOSECURITY CAPACITY 
NEEDS 


Existiny capacity and 

performance fSfep 4) 

• How is bioseconty handled at present? 

• What is the nature and effectiveness of 
the existing: 

- polKjy framework? 

• legal and regulatory framework? 

• organizational arrangements 
(if>cludir>g coordination)? 

• mechanisms for communication? 

• What IS the scope of b*osecunty 
functions (scientifk: research and 
advice, diagnostic services, hsK 
profiling and priority setting, standard 
setting and implementation, quarantine 
and certification, inspection, 
vertficatioo and enforcement, 
emergency preparedness and 
response, monitoring and surve>llar>ce. 
etc.)? 

• Which competent authontles and 
competent bodies are responsible for 
these furKtions? What are their 
respective roles and responsibilities? Is 
there any duplication or gaps? 

• What operational principtes and 
procedures guide the delivery of core 
biosecurity functions? 

• What resources are available for the 
delivery of core biosecurity functions? 
How are they allocated? 

• What lir^kages exist between 
competent authonties and competent 
bodies responsible for core b«osecurity 
functions and other stakeholders? 

• What are the main strengths and 
weaknesses of the existing 
arrang^ents for biosecurity? 


Capacity rteeds and options to 

address them fSfeps 6 and 7) 

• What is required to n>ove from the 
existir>g situation to the desired future 
Situation? 

• What minimum level of capacity « 
necessary to perform core biosecurity 
functior^, ensure cross-cutting aspects 
of biosecurity are addressed effectively, 
and achieve the goals identified? 

• What maximum level of capacity could 
be properly utilized? 

• What are the critical capacity needs 
(i.e. those that should be addressed 
first)? 

• What options are available to address 
the tdentified needs? 

• What are the expected biosecurity 
impact, costs and benefits, feasibility, 
affordability, legitimacy and timelir>ess 
of these options? 

• What are the obstacles to achieving the 
goals identified and what is required to 
overcome them? 

• Which actions and activities would be 
most effective? 


Desired future 
(SfpS) 

Descnbe the desired future 

of biosecurity in terms of 

the outcomes and results achieved 

• What outcomes should be expected of 
the biosecurity system? 

• How should btosecunty outcomes be 
enhanced in the future? 

• What would the biosecurity system 
achieve as a whole if it worked 
effectively ar>d maximized potential 
cross-sector gams? 
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10. OPTIONS TO ADDRESS BIOSECURITY CAPACITY 
NEEDS 


This annex presents a variety of options to address 
biosecurity capacity needs. These options are offered 
as guidance and are not definitive. As discussed under 
Step 7 in the Guide to Assess Biosecurity Capacity 
(Part 2), several options exist and different courses of 
action will suit different countries, based on their 
national needs and priorities as well as their access to 
external support (for instance through technical advice, 
financial support, mentoring or twinning). Some of the 
options presented below can be pursued 
simultaneously ar>d they are not therefore mutually 
exclusive. There is no inherent “best" set of options. 
Consequently, the specific type, combination and 
sequence of options pursued by countries may differ 
widely. 

I. OPTIONS TO STRENGTHEN THE 
BIOSECURITY POLICY FRAMEWORK 

A biosecurtty policy frantework sets out a broad course 
of action to address biological risks in food and 
agriculture based on appropriate public goals and a set 
of beliefs about the best way of achieving those goals. 
It provides a common framework for assessing 
biosecurity risks and priorities, and gives direction and 
guidance to all the parties concerned. 

The options available to strengthen the biosecurity 
policy framework in a particular country will depend on 
the nature of relevant existing policies and the policy 
process. Some countries may already have formulated 
a policy or policies related to biosecurity or particular 
sectors of biosecurity. In other countries, the policy 
framework for biosecurity may be incomplete or 
outdated. Dependir>g on the needs identified and the 
future goals of biosecurity, changes may focus on the 
scope and substance of biosecurity policy and/or the 
policy process (formulation, implementation to 
monitoring and evaluation, etc.). 

Option 1 : Align and harmonize 

EXISTING SECTORAL POLICIES RELATED TO 

BIOSECURITY 

Advantages 

■ Policy integration: provides an opportunity to 
simultaneously a) revisit existing but outdated 


policies and associated strategies and programmes 
in light of new ar>d anticipated realities, and b) 
create a fonvard-looking system of policies geared 
towards current biosecurity goals and 
requirements. 

• Continuity: builds on what already exists, providing 
an opportunity to maintain institutional memory and 
use local capacities. 

ChaHenges 

■ Complexity: the traditional definition of roles and 
responsibilities on a sectoral basis tends to create 
barriers and conflicts. As a result, harmonization of 
existing policies, strategies and programmes may 
be overly ambitious. 

■ Resources required: reviewing and updating 
existing sectoral policies may require significant 
time and resources. 

Option 2: Formulate a new national 

BIOSECURITY POLICY 

Advantages 

• Raise awareness: provides a means to increase 
awareness about biosecurity. 

• Clean start: incorporates the latest scientific 
knowledge and may provide a more effective way 
to overcome organizational resistance. 

Challenges 

■ High-level support: will require high-level 
government endorsement. 

■ Adequately representing all interests: need to avoid 
domination by particular sector interests. 

Option 3: Involve stakeholders in the 

policy process to reflect the multi- 
sectoral NATURE OF BIOSECURITY 

Advantages 

■ Legitimacy; reflects the multidimensional nature of 
biosecurity and diversity of the stakeholders 
involved in managing biosecurity. 

■ Feasibility and acceptability: involving concerned 
stakeholders from the outset can help to build 
awareness of biosecurity, increase acceptance of 
the need for coordinated action, and enhance the 
ownership and sustainability of future biosecurity 
related programmes and activities. 
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Challenges 

m Resource intensive: consulting stakeholders on 
policy formulation in a meaningful way often 
requires significant inputs in terms of time and 
financial and human resources. 

■ Divergir>g views: different types of stakeholders 
have different views, increasing the possibility of 
conflict if the process is not well managed. 

Option 4: Develop / adopt a regional 

APPROACH TO POLICY FORMULATION 

Advantages 

■ Holistic: recognizes the knock-on effects of issues 
(e.g. species distribution, ecological boundaries, 
communicable diseases, etc.) that are not confined 
by national borders. 

■ Sharing experiences: provides a wider database 
from which to share knowledge and experiences. 

■ Improved outcomes: regional collaboration to 
implement international agreements related to 
biosecurity can generate concrete benefits such as 
improved protection, increased competitiveness, 
economic growth, regional cortsensus at 
international forums, etc. 

Challenges 

• Country diversity: different national characteristics 
(e.g. population, income, agricultural production, 
trade patterns, etc.) mean that needs are not 
uniform, increasing the difficulties of developing a 
common policy. 

■ Balancing costs and benefits: costs and benefits 
will not be shared equally among countries and 
sub-regions. 

■ Absence of supranational institutions: regional 
action works only If the national and regional 
agendas are aligned, and may be easier to achieve 
in regions where there are supranational institutions 
with the power to mandate regional-based action. 

Other options, or a combination of the above, are 
possible. Regardless of the course of action selected, 
biosecurity policy should be based on sound, 
independent science and clearly defined goals and 
objectives for biosecurity to provide a clear rationale for 
decisions related to investment and resource allocation. 

II. OPTIONS TO STRENGTHEN 
BIOSECURITY LEGISLATION 

Sound biosecurity legislation (encompassing laws, 
regulations and standards) is necessary to create an 


enabling environment of predictability and certainty 
through good governance and respect for the rule of 
law. Legislation clarifies the roles, responsibilities and 
rights of stakeholders, including those parts of 
government with policy and delivery roles for 
biosecurity outcomes and programmes. However, 
most countries have a variety of laws and regulations 
in place related to different aspects of biosecurity. 
These normally cover public health, food safety, animal 
and plant health, and associated aspects of the 
environment. In many cases, other legislation that 
focuses on newer aspects of biosecurity such as 
products of modern biotechnology, invasive alien 
species, protection of fish and aquatic environments, 
etc. may be in force or under development, and is also 
relevant for biosecurity. Often, these laws and 
regulations may have develop^ed over time in response 
to specific needs and requirements and different facets 
of biosecurity may be directly or indirectly regulated by 
many, often inconsistent and/or incompatible. Acts. 

Countries can address capacity needs in 
biosecurity legislation in different ways. One option is 
to review and improve existing biosecurity legislation 
by removing inconsistencies, addressing gaps and 
better meeting international obligations. A second 
option is to create a new biosecurity law and 
supporting regulations to cover all the relevant subject 
areas. However, regardless of which option is selected, 
it is important to ensure that legislation, inter alia: 

• states overarching biosecurity goals and objectives; 

■ includes a clear definition of biosecurity to ensure 
consistency and legal security; 

■ clearly identifies the mandates and responsibilities 
of government agencies and other stakeholders 
responsible for different aspects of biosecurity; 

■ Includes provisions to ensure transparency and 
access to accurate information 

■ ensures that standards will be set based on 
scientific advice and risk analysis; and 

■ captures the country’s regional and international 
obligations related to biosecurity. 

OPTION 1 : Review and improve 

EXISTING LAWS AND REGULATIONS RELATED 
TO BIOSECURITY 

Review and an^d relevant parts of existing sectoral 
legislation as a means to remove inconsistencies, 
address gaps and meet current national ar>d 
international needs and requirements related to 
biosecurity. 
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Advantages 

m Enh^K:es existing legislation: provides a way to 
address overlaps, gaps and inconsistencies in 
existing legislation. 

■ Less controversial: modifying existing legislation is 
often less controversial ttian developing new 
legislation. 

Chaifenges 

■ Challenging, meticulous work: requires substantial 
technical and legal expertise and needs to draw on 
operational experience. 

a Group effort: requires significant inter>agency 
coordination and collaboration, 
a Potential delays: whenever existing legislation is 
reexamined, government and other stakeholders can 
raise other unrelated issues and stall the process. 

Option 2: Create a new biosecurity 
LAW AND SUPPORTING REGULATIONS 
Draft a new biosecurity Act encompassing all aspects 
of biosecurity and prepare supporting regulations to 
clarify the relationship of this law to existing sectoral 
legislation and creation of cross-sectoral linkages. 
Advantages 

■ Clean start: easier to capture the new concepts and 
structures. 

■ Time required: in some cases, it may be faster to 
create a new law than to harmonize existing 
legislation. 

Ch^lenges 

m Complexity: many existing laws may be directly and 
indirectly related to biosecurity so it will be 
necessary to carefully determine whether and to 

Norway’s approach to strengthen 
the legislative framework for biosecurity 

As part of the efforts to reform the Food Safety 
Administration in Norway and move towards an integrated 
approach to biosecurity. the Norwegian authorities 
decided on the need for a major restructurmg of 
legislation related to food safety, plant health and animal 
health. The fol1owlr>g actions were taken; 

• 13 acts related to food safety, plant health and animal 
health were merged into a new Food Law. which was 
given royal assent in December 2003. 

• Other acts focused on animal welfare, animal breeding, 
cosmetics, plant breeders ri^ts and animal he^th 
personnel are also beir>g modernized. 

• Regulations under all the old laws were updated to 
reflect the new irtstitutional arrangements arxJ 
competervcies mm 


what extent to consolidate relevant provisions of 
these laws by enfolding them into a new act. 
a Delay: it can often take several years to get a new 
law passed. 

III. OPTIONS TO STREAMLINE 
ORGANIZATIONAL ARRANGEMENTS 
FOR BIOSECURITY 

Exp>eriences from countries that have moved towards 
an integrated approach to biosecurity illustrate that the 
shape and scope of the organizational arrangements 
can vary. Different models and options will suit different 
countries depending on various factors such as: 0 the 
political, socio-economic and physical environment; ii) 
the number and nature of government organizations 
responsible for biosecurity; iii) readiness to streamline 
existing government organizations responsible for 
different functions of biosecurity; and rv) available 
resources. 

Three main options to streamline organizational 
^angements for biosecurity are presented below. 

These options differ in the extent to which the resulting 
structure is organizationally independent and able to 
make independent decisions regarding biosecurity 
planning, implementation, resource allocation, etc. No 
one option is inherently better than another. Ultimately, 
the organizational arrangement selected should: i) reflect 
the goals of biosecurity; ii) ensure focus, accountability 
arxj efficiency in the planning and delivery of core 
biosecurity functions; and iii) facilitate an appropriate 
level of coordination and consistency of approach 
across the sectors of biosecurity. As such, they will 
promote a risk-based approach that enables those 
involved to plan and Implement biosecurity decisions 
and allocate resources based on the risks faced. 

OPTION 1 : 

Coordinated multi-agency system 
A coordinated multi-agency system relies on the 
infrastructure and capacity of its member agencies. Its 
power to make biosecurity decisions and allocate 
resources depends on the ability and willingness of 
sector competent authorities (normally involved on an 
equal basis) to work together. Under this model, 
concerned agencies would regularly share information 
and seek to harmonize their re^>ective processes and 
systems for priority setting, programming, monitoring 
and review. However, each competent authority would 
retain responsibility for its core sectoral functions. 
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A coordinated mutti-agency system requires the 
establishment of some sort of mechanism - such as a 
biosecurity coordinating committee or task force - to 
discuss biosecurity strategies, priorities and other 
relevant issues, and make recommendations for 
consideration by the competent authorities concerned. 
This mech^sm could be established outside the 
authority of the main agencies involved (for instar>ce 
under the prime minister's office) or implemented through 
an existing stnjcture (such as a national SPS committee). 
It may include the participation of national Codex and 
OIE contact points and possibly committees if they exist, 
and National Plant Protection Organizations (NPPOs). A 
coordinated multi-agency system is likely to be selected 
where few resources are available, and it worlds best 
when the competent authorities concerned have both the 
desire and the determination to work together effectively. 
Advantages 

■ Straightforward approach: often the fastest and 
most straightfoPA/ard way to institutionalize an 
integrated approach to biosecurity as it does not 
require substantial reorganization or rationalization 
of roles and responsibilities. 

■ /teceptability: likely to be more acceptable 
bureaucratically and to encounter less resistance 
from competent authorities and staff involved in 
various aspects of biosecurity as it does not require 
large-scale organizational restructuring. 

a Enhanced use of existing resources: can contribute 
to more effective use of existing resources and 
technical expertise if there is genuine commitment 
and collaboration. 

a Potential for stakeholder involvement: provides a 
mechanism to bring together diverse stakeholders 
including representatives of competent authorities, 
government regulators, academics, scientists. NGO 
representatives, etc. 

a Flexibility: often has the power to appoint sub- 
groups and co-opt individuals with technical 
expertise to provide specific inputs as needed. 
Challenges 

m Agreeing on operational rules and procedures; 
requires the establishment of effective mechanisms 
for administration, coordination and decision- 
making in areas of common concern, 
a Inter-agency collaboration: effectiveness depends 
to a large extent on the readiness of those Involved 
(leaders and staff) to think beyond the traditional 
boundaries of their organization, share information 
and engage in genuine collaboration. Overlaps. 


inconsistencies and incompatibilities in the roles, 
responsibilities, procedures and culture of the 
competent authorities involved may give rise to 
difficulties and conflicts, and permit only small 
changes in existing policies or procedures as 
opposed to major innovations that may be required. 
■ Temporary nature of national committees: 

national committees are often seen as temporary 
structures - to be seen as a legitimate part of 
the government, they may need to be 
institutionalized as a permanent office within 
government. The work of a national biosecurity 
committee can be held back when members are 
appointees or volunteers with limited time to devote 
to biosecurity activities. 

Option 2: Lead Agency Approach 
Another option to institutionalize an integrated 
approach to biosecurity is to place overall 
responsibility for biosecurity with one ministry or 
government department, which will take the lead while 
working with other concerned parts of government. 
This approach builds on the existing roles of 
government ministries and departments, and seeks to 
establish clear lines of accountability. The designated 

Organizational arrangements for 
an integrated biosecurity approach in 
New Zealand 

Biosecurity New Ze^nd is the new lead agency in New 
Zealand's biosecurity system. Established In November 
2004, it is tasked with a “whole of system” leadership 
rote. encomp3SSir>g economic, erwirorvnental, social and 
cultural outcomes, tt also has intemati(M>al trade ar>d 
animal welfare responsibilities. In particular. Biosecurity 
New Zealand is responsible for biosecurity protection 
encompassing economic interests, health, natural 
environment, rurtive flora and fauna, biodiversity, maiirte 
areas and a rar>ge of resources uniquely important to 
Maori. 

Biosecurity New Zealand replaces the former 
Biosecurity Authority in MAF. It was created as a new 
division of the Ministry of Agriculture artd Forestry (MAF) 
and reports to the MAF Assistant Director-General. 

Biosecurity New Zealand's structure is based on a 
“points of intervention'' model. It cor>sists of six structural 
units - Pre-clearance. Post-clearance, Policy & Business 
Development. Animal Welfare, Complance & 

Enforcement and incursion Investigation & Referer>ce 
Laboratories. 

Souree: Exeacted from Bioaoc u rky New Z ooto nd web site 
(available at; httpi//www.bioeecunty.govtnz/about/ 
overview.htm) 



lead competent authority normally already plays a 
major role in one or more components of biosecurity. It 
may be charged with developing biosecurity policies 
and overseeing the process of planning and 
implementing activities in collaboration with other 
cor>cerned organizations. These activities would be 
additional to its regular work as a lir>e ministry. 
Advantages 

■ Builds on existing resources: can build on existing 
infrastructure for staffing, budgeting, coordination, 
etc. 

• Requires fewer resources: may be faster and less 
resource intensive to implement than the 
establishment of a new biosecurity agency. 

Challenges 

m Willingness and ability of partners; effectiveness 
depends to a large extent on the capacity of the 
lead competent authority, as well as the 
commitment and readiness of other concerned 
organizations to work with it. 

• Strain on lead competent authority; unless 
additional resources are available to help meet the 
new responsibilities, there is a risk of overburdening 
the staff and budget of the lead agency. 

■ Reaching agreement on lead competent authority: 
there may be competition among government 
ministries and departments to be designated as 
lead agency. 

■ Lack of influence: lead competent authority may 
have limited ability to influence the functions 
carried out by other competent authorities 
responsible for biosecurity functions. 

■ Open mind: Lead competent authority must be ready 
and willing to appropriately accommodate, prioritize 
and coordinate responses to risks previously dealt 
with by another competent authority. 

Option 3: 

INDEPENOCNT BIOSECURITY AGENCY 
Some countries may decide to create a biosecurity 
agency as an autonomous entity with its own budget 
(see following example of Belize). This competent 
authority may have responsibility for all aspects of 
biosecurity policy and regulatory functions, planning, 
programming and implementation. Alternatively, it may 
be responsible for normative functions (such as policy 
formulation, regulatory development, risk analysis, 
coordination, monitoring and evaluation, etc.) leaving 
responsibility for technical functions and operations 
(such as inspection and enforcement activities, 


diagnosis) to existing competent authorities and 
competent bodies. 

Advantages 

■ Demonstrates importance: establishing an 
independent biosecurity competent authority 
provides a clear sign of the importance and high 
priority that the government gives to biosecurity. 

■ Innovation: presents an opportunity to overcome 
some of the institutional obstacles associated with 
a coordinated multi-agency system or lead 
competent authority approach (see above). 

Challenges 

m Agreeing on roles and responsibilities: may be 
difficult to determine the responsibilities to be 
transferred to the new competent authority and 
those to remain in sector competent authorities. 

■ Institutional rivalry: disinclination of some 
competent authorities to see their influence or 
mandate reduced ar>d some of their roles or 
responsibilities transferred to a new biosecurity 
competent authority. 

■ Institutional constraints: the existing institutional 
context may not be conducive to enable a new 
competent authority to be effective. 

■ Start-up costs: significant leadership, facilitation, 
time and resources may be required to address 
start-up costs associated with organizational 
reorganization or establishment of a new 
competent authority. 

■ Financial sustainability: if the new competent 
authority is autor>orr>ous. gets support from 
external funders and charges fees for its services, 
the government may seek to reduce its contribution 
over time, which may affect long-term financial 
sustainability. 

■ Start-up difficulties: during the start-up period there 
may be a temporary reduction in the performance 
of activities due to disruptions to processes related 
to the reorganization and establishment of the new 
competent authority, confusion with respect to 
roles, responsibilities and accountability, 
assimilation of employees into a organizational 
culture, etc. 

IV. OPTIONS TO FACILITATE 
BIOSECURITY COMMUNICATION 

The complexity inherent in identifying, managing and 
preventing biosecurity risks in food and agriculture 
requires communication among a wide range of 
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Establishment of a semi-autonomous biosecurity agency in Belize 


During the 1990s. the reduced availabitity of resources in the 
public sector in Belize, competition between and within 
ministries for available resources, and the new challenges 
posed by international trade pointed to the need to 
reorganize agricultural health services then provided by the 
Ministry of Agriculture. Fisheries and Cooperatives (MAFC). 
The Belize Agricultural Health Authority (BAH>^ was 
established in response to these organizational problems and 
challenges. It was intended to provide a new ar>d 
economically viable organizational nxidel to meet the 
challenges of ensuring safe agriculture products tor domestic 
use and fulfilNng the requirements of international trade. 

In 1 999 the Government of Belize adopted legislation 
(BAHA Act No.47) to establish the Belize Agricultural Health 
Authority (BAH^ as a semi-autorK>mous. statutory body 
under the MAFC. Initialfy. the Authority included three 
departments with responsibilities for animat health, pitrrt 
health and quarantine. However, in response to the impact 
of a number of animal health activities on human health and 
the r>eed to demor^strate the compUatKe of shrimp exports 
with Inlernatior^ food safety standards, a food safety 
department was subsequently created. 

In estaWishir>g the Belize Agricultural Health Authority. 
Belize was the first country in the Caribbean and Central 
America to adopt an integrated approach to biosecurity. In 
practice, this means that animal health, plant health, 
quarantine and food safety are all managed by one 
institution. Therefore staff, supplies and equipment can be 
used across departments as necessary. For instance, food 
safety inspectors combine the inspection of slaughter and 
processing establishments with animal health surveillance 
activities. Technicians in the Mediterrar^etui fruit fly 
surveillance programme visit livestock farms along their 

stakeholders includir>g government ager>cies, the 
private sector (agricultural producers, processors, 
enterprises, importers/exporters, etc.), the scientific 
and research community and the general public. 
Communication helps to provide timely, relevant and 
accurate information to. and obtain information from, 
concerned stakeholders. Effective communication is an 
essential part of biosecurity capacity. 

The nature of the organizational arrangements for 
biosecurity, the extent to which roles and 
responsibilities are defined in legislation and the 
existence of a policy framework that sets out an overall 
course of action for biosecurity will all have an 
important effect on the feasibility and potential success 
of communication options. Such options may include 
the following. 

Option 1: Regulate risk communication 
THROUGH LEGISLATION 
Regulating risk communication through legislation 
provides a clear basis for systematic consultation and 


surveillance routes to assist with vesicular disease 
surveillance. 

Other innovative aspects and achievements of fl>e 
model adopted in Belize include: 

i) a private sector approach which permits the collection 
of fees on a cost-recovery basis arxl faster decislorv 
making in response to market demands; 

ii) the establishment of user groups (including 
representatives of farming aruf processing industries, 
arvd related government departments) to discuss issues 
affecting services provided by BAHA; 

iii) high-level political support from relevant ministers to 
ensure an effective environment for the enactment of 
laws and regulations, cost-recovery of services vid 
cooperation witii relevant agervcies such as the 
Ministries of Health and Natural Resources. 

iv) collaboration and partnerships with relevant 
government artd non-governmental organizatior^, 
national associations and client representatives; 

v) public awarertess programmes and consultation to 
build support for BAHA among the general pi^tic who 
are seen as the primary users artd beneficiaries of 
BAHA's activities arxf services 

vO human resource development to create a highly- 
tialned. dedicated and motivated group of employees 
who are recognized as leaders in the application of 
disease control and phytosanitary measures in Central 
America and the Caribbean. 

Source: Qbngora. V. 2003. Veterirwy Services In Belize: 

•dspling orgarvzatlonaJ moefels to the rwede of smal economies. 

Rev. so. recti. Off. kit. EpU..22 (2). 46S-471 (svMisbIe st 
http-y/wwwoie.inU«v'publcat/HT/2202nO.QONQORA»>|^^ 

dialogue with interested parties on matters related to 
biosecurity. 

Advantages 

e Enhances legitimacy and trust: st^eholder 
Interests and responsibilities may be significantly 
affected by the regulatory decisions taken as a 
result of risk analysis. Transparent and systematic 
communication on these decisions therefore 
promotes public confidence in the decision-making 
process, enhances the legitimacy of resulting 
government policies and action and fosters trust in 
the regulatory system in general. 

■ Improved outcomes: the information and knowledge 
obtained through systematic communication on 
biosecurity-related matters will inform the decision- 
making process, clarify the feasibility of different 
courses of action and improve overall results. 

Challenges 

■ Resources required: effective communication will 
require significant human resources and financial 
resources. 


• Number arxJ diversity of interested stakeholders: the 
existerKie of many different consumer groups, 
interest groups, industry associations, etc. and 
absence of national federations or networks may 
make it more difficult to identify the main players and 
will make two-way communication more complex. 

■ Political tradition: the general political ideology in 
some countries may discourage real dialogue, or 
make it more difficult to achieve. 

Option 2: The creation of memoranda 

OF UNDERSTANDING DEFINING ROLES AND 
MECHANISMS FOR MULTI-STAKEHOLDER 
COMMUNICATION 

Another option to facilitate biosecurtty communication is 
to create mennoranda of understand ir>g (MOU) definir>g 
the specific roles, respor^sibilities and accountabilities of 
the competent authorities and other organizatior^ 
involved in core biosecurtty tasks, and specifying the 
mechanism for communication and informatioo exchange 
between them and with other coricemed groups. 
Advantages 

■ Flexibility: MOUs can be generated on the basis of 
inter-agency agreement rather than imposed from 
above or through length!^ legislative or legal 
procedures; hence they can be more easily 
updated to reflect changing needs. 

■ Cost-effectiveness: Due to this flexibility and their 
ability to be targeted at particular activities, MOUs are 
normally cost-effective to develop and implement. 

Challenges 

■ Complexity: bilateral MOUs between two agencies 
can quickly proliferate in light of the cross-cutting 
nature of biosecurity, resulting in overlaps, 
inconsistencies or conflicts. On the other hand, 
multilateral MOUs are more difficult to negotiate in 
the absence of crises or high-level demands, 
especially when the organizations involved have 
very different institutional histories and cultures as 
well as diverging perceptions of biosecurity. 

• Informality: without commitment from the 
leadership of the competent authorities involved or 
strong incentives for implementation, the 
responsibilities enshrined in MOUs. as well as the 
requisite accountabilities, are difficult to guarantee. 

Option 3: Establish stakeholder 

ADVISORY GROUPS 

The establishment of stakeholder advisory groups 
provides a mechanism for regular and systematic 


dialogue between particular stakeholder groups (e.g. 
scientific institutions, industry, enwronment, 
consumers, etc.) with a role to play in the identification, 
management and/or prevention of biosecurity risks, or 
to provide independent advice to the government on 
the performance of biosecurity. Such groups could 
possibly be implemented through or in coordination 
with an existing structure (such as a national SPS. CAC 
and/ or OIE committee or NPPO). 

Advantages 

■ Knowledge generation: opinions and knowledge 
from different stakeholders can inform biosecurity 
policy and decision making and management. 

■ Legitimacy; provides a forum for concerned public, 
private and non-governmental sectors to interact 
and communicate with the government on issues 
related to biosecurity, thereby enhancing legitimacy. 

Challenges 

■ Conflict: given the divergent perspectives of 
stakeholders, conflict rrtay be inevitable and skilled 
moderation will be imperative to channel the 
constructive dimensions of such conflict. 

■ Incentives: some stakeholders may not want to 
engage in dialogue with government and may seek 
more confrontational ways of influer>cing 
biosecurity outcomes. 

Option 4: Develop biosecurity 

INFORMATION SYSTEMS 

The development of biosecunty information systems 
facilitates the collection, analysis and reporting of 
relevant data and information to support a more 
integrated decision-making process. These systems 
could use existing biosecurity-related information 
systems, such as the International Portal on Food 
Safety. Animal and Plant Health (www.ipfsaph.org). 
Advantages 

■ Comprehensive: facilitates risk-based decision 
making across the entire biosecunty arena. 

• Efficiency: enables comr>etent authorities 

responsible for biosecurity management to identify 
and respond to gaps and overlaps in the availability 
of required data and information. 

■ Transparency: strengthens ability of national 
notification authorities and SPS enquiry points to 
provide required Information to the WTO and other 
member countries. 

Challenges 

■ Compatibility: existir>g data sets or information 
systems developed and used by competent 
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authorities responsible for different aspects of 
biosecurity may be incompatible with each oth^, 
requiring new biosecurity information systems to be 
developed from scratch. 

■ Content and maintenance: adequate resources 
(human, financial, information) and sound 
procedures are essential for content development 
and maintenance. 

• Analysis and reporting; regardless of the contents, 
human resources are required to ensure that any 
information systems can effectively generate the 
necessary outputs. 

■ Quality versus quantity; the quality and/or quantity 
of the data and information necessary to develop 
such systems may be problematic. 

V. OPTIONS TO IMPROVE 
BIOSECURITY FUNCTIONS 

Some options to improve the delivery and performance 
of biosecurtty functions are presented below. These 
options are not mutually exclusive and one or more 
may be pursued at the same time. The range of 
possible options will be linked to the organizational 
arrangements for biosecurity (see section III above on 
options to streamline organizational arrangements for 
biosecuhty) including the way in which roles and 
responsibilities are allocated. 

Option 1: Involve competent bodies 

AND/OR OTHER THIRD PARTIES IN 
THE PROVISION OF SOME BIOSECURITY 
FUNCTIONS 

Involving competent bodies and/<x* other third parties in 
ttie provision of some biosecurity functiorrs. such as 
inspection or diagrK>stic sen/ices, can provide a way to 
enhance delivery and results. This can be achieved in 
different ways from sub-contracting sorr>e services to the 
private sector or academic or research institutes (while 
maintaining overall respor^bilit^ to complete 
privatization. The best rr>echanism will depend on the 
function(s) in question and the particular country situation. 
Actvantages 

m Improved efficiency and performar>ce; involving 
competent bodies and/or other third parties can 
increase efficiency and improve the quality of 
services. 

■ Access to new resources: the private sector often 
has new sources of capital and resources, 
knowledge of new technologies, etc. 


■ Ukelihood for success: may be simpler and more 
effective to involve compet^t bodies and/or other 
third parties in the delivery of specific services than 
to overcome vested interests and patronage 
networl(s to render public services more 
competitive. 

Challenges 

■ Prerequisites necessary: involving competent 
bodies ar>d/or other third parties requires the 
government to have clear specifications/standards 
for this purpose in place, and also requires the 
exister>ce of capable sen/ice providers. 

■ Inadequate capacity: private sector involvement 
does not provide an automatic solution when the 
private sector itself has inadequate technical 
capacity, resources, etc. 

Option 2: Apply a cost-recovery model 
FOR SERVICES PROVIDED 
The application of a cost-recovery model can generate 
additional revenues, which can help to improve the 
quality, quantity and sustainability of services. 
Introducing a fee for services provided is often 
associated with the involvement of the private sector, 
however, urxier certain circumstances and in some 
legal systems, government agencies can also charge 
for particular services. 

Advantages 

• Access to additional resources: resources 
generated through fees charged for services can be 
used to impKOve the quality of services delivered 
(e.g. by upgrading technology or skills). 

■ Cost effective; increased cost-effectiveness and 
efficiency due to scrutiny of costs by industry. 

■ Sustainability: applying a cost recovery model can 
enhance the sustainability of service delivery 
particularly during times of budgetary constraints. 

Challenges 

■ Ur>expected outcomes: when cost-recovery models 
are seen as being successful, this may lead to a 
reduction in the availability of funding from central 
government. 

■ Stakeholders' ability to pay: not all users may have 
the capacity to pay. which may bias the delivery of 
such services towards certain groups (e.g. export- 
oriented firms) but fees can be designed differently 
for different groups (based on the size or value of 
consignment, for example). 

• Need for new rules and regulations: in some cases, 
government agencies may be unable to charge fees 
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for services without legal action to amend the rules 
and regulations governing their wort( 

Option 3: Use shared infrastructure 

AND TECHNICAL EXPERTISE 

Sharing infrastructure (such as laboratories or import 
inspection facilities) and technical expertise across 
competent authorities can generate efficiencies and 
improve service delivery. For Instance, competent 
authorities in some countries have decided to share 
laboratory facilities (especially for microbiological 
analysis). 

Advantages 

• Increased efficiency: more effective and faster 
service for users including streamlined procedure 
and reduced time to obtain necessary import 
permits and permissions, which will be especially 
valuable for importers of fresh and perishable 
products. 

■ Cost savings: saving may result from a reduction in 
duplication of services rendered by different 
competent authorities. 

Chailenges 

■ Obtaining agreement from the agencies involved: it 
may be difficult for competent authorities to agree 
on operational rules and procedures and financing 
including respective contributions to the budget 
and technical expertise, the allocation of technical 
and finarKiial resources, the rights of contributing 
agencies to use the shared infrastructure and the 
amount to be contributed for use of services. There 
may also be competition from competent 
authorities to head the “shared” unit. 

■ Uneven use of facilities: difficulties may arise if one 
competent authority uses the shared infrastructure 
much more than the other agencies participating 
unless there Is clear agreement on rules, rights and 
obligations for different types of access and use. 

■ Inter-agency collaboration: effectiveness depends 
to a large degree on the ability of individuals from 
different competent authorities and technical areas 
to work together effectively as a team. 

Option 4: Develop 

SHARED INFORMATION SYSTEMS FOR 
SPECIFIC TECHNICAL AREAS 

Shared information systems may be developed and 
operated for particular technical areas such as 
diagnostic services, inspection, verification and 
enforcement, and/or monitoring and surveillance. 


Advantages 

■ Function-based: presents an opportunity to pursue 
collaboration in specific areas (e.g. inspection, 
verification and enforcement, monitoring and 
surveillance), which may be more likely to be 
successful than efforts to integrate all information 
systems related to biosecurity. 

■ Enhanced resource allocation: will support the 
delivery of services based on risk so that resources 
can be allocated to areas for which there is greatest 
need. 

Challenges 

■ Incompatible data: may be more difficult or require 
additional resources if existing data sets developed 
and used by competent authorities are not 
compatible. 

• Inter-agency collaboration; requires agreement from 
the competent authorities involved on what 
information will be shared, what resources will be 
contributed, operational rules and procedures, user 
rights, etc. 

Option 5: Utilize risk analysis to 

PRIORITISE RISKS AND GUIDE BIOSECURITY 
DECISION-MAKING 

Risk analysis (comprising risk management, risk 
assessment and risk communication) provides a 
powerful tool for carrying out science-based analysis 
and for reaching sound, consistent solutions to 
biosecurity problems. It can be used to support and 
improve the identification and prioritization of risks, to 
develop biosecurity standards and inform other 
regulatory activities, as well as to address biosecurity 
Issues that result from emerging hazards or 
breakdowns in the application of controls. 

Advantages 

■ Improved decision-making and outcomes: the 
process of conducting a risk analysis enables 
competent authorities to identify the various points 
of control at which measures could be applied, to 
weigh up the costs and benefits of these different 
options, and to determine the nx>st effective one(s) 

■ Focuses resources on hazards of greatest risk: using 
risk analysis to prioritize risks helps to ensure that 
attention and resources are focused on the issues 
and areas of greatest importance to life and health. 

■ Enhanced trade access: the use of risk analysis 
enables governments to meet their obligations 
under the SPS Agreement and to strengthen their 
basis for trading foods internationally. 
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■ Take advantage of resources available 
internationally; risk assessments carried out by 
international bodies can be peirtially or fully applied 
at the national level (depending on particular 
circumstances), which can reduce the technical 
resources required in the country. 

■ Ensuring transparency: Full documentation of risk 
assessment and risk management inputs allows all 
interested stakeholders to understand risk-based 
decisions. 

CheJIenges 

■ Prerequisites necessary; the successful use of risk 
analysis for biosecurity requires countries to have 
certain essential conditions in place including 
sourvd legislation, efficient institutions, effective 
inspection and laboratory services, infrastructure 
and equipment, and officials who understand risk 
analysis and the value it adds to biosecurity 
sectors. 

■ Scientific capability required: the use of risk 
analysis in biosecurity requires specialized scientific 
knowledge ar>d skills, wrhich may be unavailable or 
in short supply in some countries. 

■ Availability of scientific inputs for risk assessment: 
scientific data gaps are often a significant limitation. 

■ Stakeholder support and participation: the effective 
use of risk analysis is dependent on transparent 
and open processes and the support and 
participation of key interested stakeholders such as 
consumers, academic and industry. 


Option 6: Develop shared training 

MATERIALS AND PROGRAMMES 

Common biosecurity concerns and methodologies 
(including risk analysis) are often shared between 
sectors and this means that there is much to be gained 
from the alignment of training materials and 
programmes focused on core functions of biosecurity. 
Acfvantages 

• Cross-fertilization: taking advantage of common 
biosecurity corKems and methodologies to 
develop joint shared training resources can enrich 
the content of training materials and learning 
outcomes achieved. 

■ Food chain biosecurity: developing shared training 
materials and programmes enables a consideration 
of complete hazard exposure pathways, which 
supports the implementation of controls at those 
points where they will be most effective. 

■ Cost sharing and efficiencies; the development and 
delivery of shared training materials and 
programmes can contribute to savings and 
efficiencies in the use of available resources. 

Chailenges 

m Inter-agency collaboration: developing joint training 
materials and programmes requires competent 
authorities to work together effectively and success 
depends on the willingness ar>d ability of those 
involved to effectively collaborate and liaise on 
work programmes and roles. 
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Biosecurity Is a strategic and Integrated approach to analysing aitd managing 
relevant risks to human, animal and plant life and health and associated risks to 
the environment. It is based on recognition of the critical linkages between sectors 
and the potential for hazards to move across sectors, with far-reaching cross- 
sectoral consequences. Harmonizing and Integrating national biosecurity systems 
and controls whenever possible enables countries to take advantage of the 
synergies that exist across sectors, considerably enhancing their ability to protect 
human health, agricultural production systems, and the people and Industries that 
depend on them. In addition, there are likely to be other benefits including 
Improved capability to safeguard the environment, protect against the 
uncertainties associated with new technologies, meet International obligations and 
take full advantage of opportunities associated with global food and agriculturai 
trade. 

This toolkit has been developed by FAO to support countries to develop and 
implement national biosecurity frameworks in accordance with their international 
obligations and particular needs. It presents the benefits of a harmonized and 
integrated approach to bkwecurity and illustrates the experiences of countries that 
have adopted such an approach in recent times. 

The toolkit comprises three separate but related parts. The first part, Blosecurily 
principlas and components, is an introductory text providing a corrtemporary 
context for the development and implementation of a harmonized and Integrated 
biosecurity approach across all sectors. The second part is a Guide to assess 
biosecunty capacity, which offers a prxxress for assessing dimenslorts of 
biosecurity capacity across all sectors and sector organizations. The third part. 

An overview and framework manual for biosecurity risk analysis, presents a 
generic framework to stnxiture and guide the application of risk analysis principles 
in biosecurtty. 





